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@  Vacuum  sewage  collecting  system. 
(§?)  A  vacuum  sewage  collecting  system,  comprises  a  vacuum 
tank  (1)  which  through  a  supply  pipe  (6)  is  connected  to  toilets, 
drainage  tanks  for  urinals,  greywater  etc.,  and  a  vacuum  pump 
(4)  which  through  a  suction  pipe  (7)  provides  the  vacuum  in  the 
vacuum  tank  (1).  By  means  of  an  air  and  liquid  permeable 
dividing  plate  or  wall  (10)  the  vacuum  tank  (1)  is  divided  into  two 
chambers,  a  first  chamber  (8)  on  to  which  the  supply  pipe  (6)  is 
connected  and  a  second  chamber  (9)  on  to  which  the  suction 
pipe  (7)  is  connected.  A  macerator  or  grinder  (3)  is  disposed  in 
connection  with  the  first  chamber  (8),  to  grind  solid  particles 
and  transport  these  together  with  the  liquid  (sewage)  which  is 
present  in  the  first  chamber  (8)  to  the  second  chamber  (9) 
through  a  connecting  pipe  (11).  Further,  the  vacuum  in  the 
vacuum  tank  (1)  is  generated  by  means  of  a  vacuum  pump  (4) 
which  is  adapted  to  pump  the  liquid  as  well  as  the  grounded, 
solid  particles  from  the  tank  (4)  to  a  storage  tank  or  the  like. 
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Description 

VACUUM  SEWAGE  COLLECTING  SYSTEM. 

a  separate  centrifugal  pump.  To  be  able  to  empty  the 
tank,  the  vacuum  pump  has  to  be  stopped,  resulting 
in  operations  stoppage  (the  toilets  can  not  be  used). 
It  has  also  been  revealed  that  the  users  are  using  the 
toilets  for  other  purposes  than  what  they  were 
initially  intended  for,  i.e.  the  users  are  throwing 
garbage  in  the  form  of  plastics  bags,  bottle  caps, 
hand  towels,  sanitary  ware  or  the  like  into  the  toilets. 
Such  articles  tend  to  pack  the  impeller  of  the 
centrifugal  pump  and  prevent  emptying  of  the 
vacuum  tank,  which  again  results  in  operations 
stoppage  and  an  increase  in  maintenance  costs. 

It  is  a  main  object  of  the  present  invention  to 
provide  a  vacuum  sewage  collecting  system  which  is 
not  encumbered  with  the  above  disadvantages,  i.e. 
where  the  package  of  the  pumps  is  prevented  and 
which  is  based  on  continous  operation. 

It  is  also  an  object  of  the  invention  to  provide  a 
vacuum  sewage  collecting  system  which  is  less 
energy  consuming,  based  on  the  fact  that  more 
efficient  vacuum  pumps  are  used. 

The  above  advantages  are  achieved  by  means  of  a 
vacuum  sewage  collecting  system  as  described  in 
the  characterizing  part  of  the  attached  claim  1. 
Advantageous  embodiments  of  the  invention  are 
described  in  the  dependent  claims  2-5.  

The  invention  will  now  be  further  described  by 
means  of  examples  and  with  reference  to  the 
drawings  in  which: 

-  Fig.  1  shows  a  vacuum  sewage  collecting 
system  according  to  the  invention  schemati- 
cally,  and 

-  Fig.  2  shows  another  embodiment  of  the 
vacuum  tank  for  the  system  according  to  Fig.  1. 

As  will  be  apparent  from  Fig.  1,  the  vacuum 
sewage  collecting  system  consists  of  a  vacuum  tank 
1,  which  on  one  side  is  connected  to  a  supply  line  6 
and  on  the  other  side  is  connected  to  a  suction 
pipe  7  coupled  to  vacuum  pumps  4. 

The  vacuum  tank  1  is  divided  into  two  chambers 
by  means  of  a  "dividing  plate"  10.  In  Fig.  1  the 
dividing  plate  consists  of  a  grating,  a  perforated 
plate  or  the  like,  and  is  partly  conical  with  a  partly 
bent  pipe  piece  16  which  protrudes  dowmwardly 
from  the  centre  of  the  plate  10  and  partly  in  to  the 
lower,  first  8  of  the  two  chambers  8  and  9.  Sewage  in 
the  form  of  water  mixed  with  stools,  urine,  sanitary 
ware  etc.  flows  into  the  first  chamber  8  from  toilets, 
urinals  etc.  (not  shown)  through  the  supply  pipe  6. 
Water,  or  more  correctly,  fluid  components  flowing 
into  the  first  chamber  8  can  freely  flow  into  the 
upper,  second  chamber  9  through  the  grating  10. 
The  solid  components  arriving  in  the  first  chamber  8 
are,  however,  ground  by  means  of  a  macerator  or 
grinder  3  which  is  provided  in  connection  with  the 
lower  part  of  the  chamber  8  and  is  pumped  together 
with  the  liquid  present  to  the  second  chamber  9  via  a 
connecting  pipe  11. 

The  macerator  may  be  a  combined  grinder/pump 
device,  or  a  separately  driven  grinder  which  is 
connected  to  a  separately  driven  pump.  Further,  the 

The  present  invention  relates  to  collecting  ar- 
rangement  for  vacuum  sewage  collecting  systems 
and  comprises  a  vacuum  tank  which  through  a  5 
supply  pipe  is  connected  to  toilets,  drainage  tanks 
for  urinals,  greywater  tanks  etc.,  and  a  vacuum  pump 
which  through  a  suction  pipe  provides  the  necessary 
vacuum  in  the  vacuum  tank. 

Vacuum  sewage  colleting  systems  for  toilets  have  10 
already  been  known  for  several  decades.  Such 
systems  were  primarily  developed  for  use  onboard 
airplanes  and  railway  trains.  Espesially  with  regard  to 
the  airplanes,  it  was  necessary  to  reduce  the  amount 
of  water  being  carried  with  the  planes  to  reduce  the  15 
total  weight. 

Thus,  an  important  advantage  with  the  vacuum 
drainage  systems  for  toilets  is  that  the  amount  of 
water  being  used  for  each  flushing  operation  is  very 
small.  While  the  conventional  toilets  use  8-10  litres  20 
of  water  for  each  flushing  operation,  the  vacuum 
toilets  needs  less  than  1,5  liter. 

From  being  used  for  purposes  as  mentioned 
above,  the  vacuum  drainage  systems  have  gone 
through  further  developments  the  last  two  decades  25 
and  are  now  to  a  larger  extent  being  used  on  board 
ships  and  on  shore.  Further  advantages  have  also 
been  revealed: 

-  The  demands  for  sewage  purification  are  steadily 
increasing.  As  the  amount  of  flushing  water  is  less 
than  in  conventional  systems,  the  amount  of  sewage 
to  be  purified  is  reduced  and  the  purification  costs 
are  lowered. 

-  The  lack  of  fresh  water  (drinking  water)  due  to  dry 
spell,  pollution  and  such,  is  steadily  increasing. 
Vacuum  sewage  collecting  systems  contribute  posi- 
tively  to  reduce  the  fresh  water  consumption. 

30 

35 

40 
-  In  conventional  sewage  collecting  systems  the 
drain  pipes  and  possible  sewage  collecting  tanks 
have  to  be  mounted  in  a  down-stream  arrangement 
relative  to  the  toilets  etc.  (height  of  fall).  This  is  not 
necessary  for  the  vacuum  sewage  collecting  sys-  45 
terns  as  the  vacuum  drain  pipes  and  vacuum  sewage 
collecting  tanks  also  may  be  mounted  in  an 
up-stream  arrangement.  The  mounting  arrangement 
for  vacuum  sewage  collecting  systems  therefore  are 
more  flexible.  50 

-  The  possibility  of  leakage  from  a  vacuum  sewage 
collecting  system  is  less  than  with  conventional 
systems  as  the  sewage  is  transported  by  means  of 
air  under  vacuum.  55 

These  are  some  of  the  advantages  to  be  men- 
tioned.  However,  the  vacuum  sewage  collecting 
systems  are  also  encumbered  with  practical  as  well 
as  operational  problems. 

In  a  knowm  type  of  vacuum  sewage  collecting  60 
system  the  vacuum  in  the  vacuum  tank  is  provided 
by  means  of  a  vacuum  pump,  while  the  sewage  in  the 
vacuum  tank  is  pumped  out  of  the  tank  by  means  of 
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macerator  may  be  continiously  or  intermittently 
driven.  The  kind  of  operation  to  be  choosen  in  this 
connection  depends  upon  the  capasity  of  the 
macerator,  the  amount  of  material  to  be  macerated 
and  so  on.  5 

Sewage,  air  and  ground,  solid  materials  which  is 
present  in  the  second  chamber  9,  is  pumped  via  the 
suction  pipe  7  out  of  the  chamber  by  means  of  a 
vacuum  pump  in  the  form  of  a  screw  pump  4.  The 
sewage  and  the  solid  particles  are  further  trans-  w 
ported  through  the  drain  pipe  13  to  a  not  shown 
storage  tank,  purifying  plant  or  the  like,  while  the  air 
is  ventilated  through  an  air  escape  pipe  16. 

In  the  schematic  drawing  of  Fig.  1,  the  vacuum 
collecting  unit  is  provided  with  two  separately  driven  15 
screw  pumps  4,  which  by  means  of  pipes  14,  15  and 
two-way  valves  5,  can  be  driven  separately,  or  be 
coupled  in  parallel  and  driven  simultaneously.  This  is 
done  for  safety  reasons  to  avoid  operational  stop- 
page,  and  to  maintain  a  reserve  capasity  for  the  unit.  20 

The  vacuum  in  the  vacuum  tank  1  ,  is  maintained  on 
an  adequate  level,  i.e.  30  -  40  °/o,  by  means  of  the 
screw  pumps  4  which  is  started  and  stopped  by 
means  of  an  operating  unit,  not  shown.  The  pump 
operation  unit  may  be  in  the  form  of  a  vacuum  sensor  25 
(pressure  switch)  disposed  in  the  tank  1  and  which 
is  coupled  to  a  starter  relay  for  the  pumps. 

To  avoid  loss  of  suction  effect  for  the  screw 
pumps  4,  supply  pipes  12  are  coupled  to  the  suction 
inlet  of  the  pumps  to  supply  feed  water  to  these.  The  30 
feed  water  is  supplied  via  the  pipes  12  from  a  feed 
water  tank  2  which  is  disposed  on  the  drain  pipes  13. 
In  the  present  example  the  feed  water  is  sewage 
from  the  pumps  4.  It  is,  however,  also  possible  to  use 
waste  water  or  fresh  water  instead  of  sewage.  35 

Applying  screw  pumps  as  vacuum  pumps  repre- 
sents  an  important  advantage  with  the  present 
invention  and  is  to  a  large  extent  made  possible  due 
to  the  fact  that  the  solid  materials  in  the  vacuum  tank 
are  macerated  before  reaching  the  vacuum  pumps.  40 
The  advantages  resides  in  that  the  screw  pumps 
have  higher  efficiency  and  lower  maintenance  costs 
than  other  types  of  vacuum  pumps. 

Even  if  the  present  example  teaches  the  use  of 
screw  pumps,  it  is  within  the  frame  of  the  invention  45 
also  possible  to  use  other  types  of  vacuum  pumps, 
like  for  example  ejector  pumps.  Also  when  using 
these  types  of  pumps  the  maintenance  costs  are 
reduced,  as  the  clogging  problems  are  eliminated. 

Fig.  2  reveals  an  other  vacuum  tank  1  according  to  50 
the  invention.  Also  in  this  example  the  vacuum  tank 
is  divided  into  two  chambers  8,  9.  The  dividing  plate 
consists,  however,  of  a  plate  17  which  is  provided 
with  an  upwardly  protruding  pipe  18.  The  pipe  18 
reaches  some  distance  up  into  the  upper  chamber  9,  55 
and  connects  this  chamber  with  the  lower  chamber 
8.  Air  entering  the  lower  chamber  8  will  flow  through 
the  pipe  18  and  into  the  upper  chamber  9,  while  the 
sewage  together  with  solid  particles  entering  the 
lower  chamber  9  will  be  macerated  by  the  macerator  60 
and  thereafter  transported  to  the  upper  chamber  9 
via  the  connecting  pipe  19. 

The  macerator  is  started  by  a  signal  from  a  level 
switch  20  which  is  disposed  in  the  lower  chamber  8 
and  is  stopped  by  means  of  a  timing  relay.  The  object  65 

of  the  pipe  18  is,  as  indicated  above,  primarily  to  let 
the  air  flow  freely  into  the  upper  chamber  9  to  obtain 
equal  pressure  in  the  two  chambers  8,  9.  However, 
the  pipe  18  will  also  serve  as  a  return  pipe  if  the 
sewage  in  the  upper  chamber  reaches  the  level 
where  the  pipe  18  ends. 

The  advantage  with  the  vacuum  tank  shown  in 
Fig.  2,  is  that  the  macerator  will  be  in  operation  only 
when  necessary,  i.e.  when  the  sewage  reaches 
above  the  level  where  the  level  switch  20  is  activated. 
In  the  example  shown  in  Fig.  1  ,  the  macerator  has  to 
be  in  operation  longer  periods  of  time  to  be  sure  that 
all  of  the  solid  components  in  the  chamber  is 
macerated. 

In  the  previous  examples  the  supply  lines  6  and 
the  macerator  3  is  coupled  to  the  lower  chamber  8, 
whilst  suction  pipe  7  is  coupled  to  the  upper 
chamber  9.  It  is,  however,  within  the  frame  of  the 
invention  possible  to  arrange  these  couplings  oppo- 
site,  i.e.  by  coupling  the  supply  line  6  and  the 
macerator  3  to  the  upper  chamber  9  and  by  coupling 
the  suction  pipe  7  to  the  lower  chamber  8.  In  such 
instance  it  is  natural  to  use  a  macerator  3  in  the  form 
of  a  grinder  without  a  pump  and  arrange  this  in  close 
connection  to  the  dividing  plate  10,  17  so  that  the 
solid  particles  being  present  in  the  chamber  9,  and 
which  are  ground  by  grinder,  falls  freely  into  the 
lower  chamber  8. 

Further,  within  the  frame  of  the  invention  it  is  also 
possible  to  use  a  vertical  dividing  wall  or  plate, 
thereby  having  two  side  by  side  disposed  chambers, 
instead  of  a  horisontal  dividing  plate  10,  17  as  shown 
in  Fig.  1  and  2. 

Claims 

1.  Vacuum  sewage  collecting  system,  com- 
prising  a  vacuum  tank  (1)  which  through  a 
supply  pipe  (6)  is  connected  to  toilets,  drainage 
tanks  for  urinals,  greywater  etc.,  and  a  vacuum 
pump  (4)  which  through  a  suction  pipe  (7) 
provides  the  vacuum  in  the  vacuum  tank  (1) 
characterized  in  that 
the  vacuum  tank  (1)  by  means  of  an  air  and 
liquid  permeable  dividing  plate  or  wall  (10)  is 
divided  into  two  chambers,  a  first  chamber  (8) 
on  to  which  the  supply  pipe  (6)  is  connected 
and  a  second  chamber  (9)  on  to  which  the 
suction  pipe  (7)  is  connected,  that  a  macerator 
or  grinder  (3)  is  disposed  in  connection  with  the 
first  chamber  (8),  to  grind  solid  particles  and 
transport  these  together  with  the  liquid  (sew- 
age)  which  is  present  in  the  first  chamber  (8)  to 
the  second  chamber  (9)  through  a  connecting 
pipe  (11),  and  that  the  vacuum  in  the  vacuum 
tank  (1)  is  generated  by  means  of  a  vacuum 
pump  (4)  which  is  adapted  to  pump  the  liquid  as 
well  as  the  grounded,  solid  particles  from  the 
tank  (4)  to  a  storage  tank  or  the  like. 

2.  Vacuum  sewage  collecting  system  accord- 
ing  to  claim  1  , 
characterized  in  that 
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the  vacuum  pump  (4)  is  in  the  form  of  a  screw 
pump,  or  two  or  more  separately  pumps  and  by 
means  of  pipes  (14,15)  parallel-coupled  screw 
pumps  which  can  be  operated  one  at  a  time  or 
simontanously,  and  that  the  pump  or  pumps  (4)  5 
are  provided  with  feed  water  supply  pipes  (12) 
for  supplying  feed  water  to  the  pump  inlets. 

3.  Vacuum  sewage  collecting  system  accord- 
ing  to  claim  2, 
characterized  in  that  10 
the  feed  water  supply  pipes  (12)  is  connected  to 
a  feed  water  tank  (2)  which  is  disposed  on  the 
drain  pipe  (13)  for  the  screw  pump,  whereby  the 
feed  water  is  sewage  coming  from  the  vacuum 
tank(1).  15 

4.  Vacuum  sewage  collecting  system  accord- 
ing  to  claim  1, 
characterized  in  that 
the  dividing  plate  is  in  the  form  of  a  perforated 
plate,  a  grating  or  the  like.  20 

5.  Vacuum  sewage  collecting  system  accord- 
ing  to  claim  1  , 
characterized  in  that 
the  dividing  plate  (17)  is  provided  with  a  pipe 
(18)  which  reaches  up,  into  the  second  cham-  25 
ber  (9),  whereby  the  lower  chamber  (8)  is 
connected  to  the  upper  chamber  (9)  through 
said  pipe  (18),  and  that  the  macerator  is  started 
by  a  level  switch  (20)  in  the  chamber  (8)  and  is 
stopped  by  means  of  a  timer  switch  or  relay.  30 
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