
WO 2006/079688 PCT/FI2006/050037  1  Vacuum Sewer
System The present invention relates to a vacuum sewer
system comprising a  source of sewage, sewer piping, a
discharge valve between the source of sewage  and the
sewer piping, means for generating partial vacuum in
the sewer piping,  and a control means for controlling
the operation of the discharge valve. More
particularly the invention relates to a control means
for a vacuum  sewer system, the control means
comprising a control mechanism with a body part
defining a series of chambers including a first end
chamber and a second end  chamber, wherein the first
end chamber is provided with an activating means, and
the body part is provided with a first port for
communication with a source of vac- uum, a second port
for communication with a discharge valve and a third
port for  communication with an aeration means.
Depending on the source of sewage the vacuum system
may also in- clude a rinse water arrangement
comprising a rinse water supply, a rinse water  valve
and a rinse water distribution means for providing
rinse water to the source of  sewage. Preferably the
above mentioned control means also controls the
operation  of the rinse water arrangement. Such vacuum
sewer systems and control means are previously known.
The basic operation principle of the control means is
to activate an alternation of  partial vacuum and
atmospheric pressure in the chambers in order to
effect the  opening and closing of the discharge valve
and preferably also the rinse water val- ve. The known
solutions generally have a very complex structure and
a very  large number of components. Furthermore, the
interaction of the components is  easily disturbed,
partly due to their relatively small dimensions and
their fragile  structure, which results in malfunction
of the control means. In addition the known  control
means are expensive to manufacture and service. The
object of the present invention is to achieve a vacuum
sewer sys- 



tem in which the above disadvantages are avoided and
which provides a reliable  operation by way of a
simplified arrangement. A further object of the
present inven WO 2006/079688 PCT/FI2006/050037  2 tion
is to provide a control means, which improves the
operation of the vacuum  sewer system. These objects
are attained by a vacuum sewer system according to
claim 1 and a control means according to claim 4. The
basic idea of the invention is to provide a vacuum
sewer system,  which in the control of the discharge
valve, and preferably also the rinse water val- ve,
employs a control means, which in its operation
utilises partial vacuum from the  system, as known per
se, and comprises a mechanically simple structure that
se- cures operation even if some parts are damaged and
also provides for provisional  maintenance measures.
The control means of the vacuum sewer system com-
prises a series of chambers, in which two valve means
operate in sequence in or- der to open or close
communication of partial vacuum to the said valves,
the op- eration being initiated by an activating
means. A preferred embodiment of the vacuum sewer
system including a rinse  water arrangement is defined
in claim 2 to 3. Preferred embodiments of the control
means employed in the vacuums  sewer system are
defined in claims 5 to 11. In the following the
invention will be described, by way of example only,
more in detail with reference to the accompanying
schematic drawings, in which  Fig. 1 shows a vacuum
sewer system employing a control means, Fig. 2 shows a
general view of the control means, Fig. 3 indicates a
sectioning of the control means as shown in Figs. 4
and 5, Fig. 4 shows section A-A according to Fig. 3,
Fig. 5 shows section B-B according to Fig. 3, and
Figs. 6 to 9 show an operational sequence of the
control means. The vacuum sewer system 100 shown in
Fig. 1 comprises a source of  



sewage 101, in this case a sewage receptacle in the
form of a sanitary unit, such  as a toilet bowl
provided with an outlet, sewer piping 102, a discharge
valve 103  between the source of sewage and the sewer
piping, and means 104 for generat- ing partial vacuum
in the sewer piping. The operation of the discharge
valve 103 is  controlled by a control means comprising
a control mechanism 105 provided with WO 2006/079688
PCT/FI2006/050037  3 an activating means 106. The
vacuum sewer system further includes rinse water
arrangement comprising a rinse water supply 107, a
rinse water valve 108 and a  rinse water distribution
means 109 for providing rinse water to the toilet
bowl. The  control means is also arranged to control
the operation of the rinse water arrange- ment, i.e.
normally the function of the rinse water valve. Fig. 2
shows the control mechanism 105 more in detail. The
control  mechanism 105 has a body part 12 including a
series of chambers 1,2,3 and 4.  Further the body part
12 is provided with a first port 8 for communication
with a va- cuum source, i.e. the sewer piping 102 as
shown in Fig. 1, a second port 9 for  communication
with the discharge valve 103 and a third port 10 (Fig.
4) for com- munication with an aeration means, i.e.
generally the atmosphere. In Fig. 1 a fourth  port 11
for communication with the rinse water valve 108 is
also shown, which con- stitutes a preferable
embodiment. Fig. 4 shows a first section A-A and Fig.
5 shows a second section B-B  according to Fig. 3 of
the control mechanism shown in Fig. 2. The body part
12 of  the control means defines a series of chambers
arranged on top of each other.  These include a first
chamber 1, which constitutes a first end chamber, a
second  chamber 2, a third chamber 3 and a fourth
chamber 4, which constitutes a second  end chamber.
The first chamber 1 is provided with the activating
means 106, e.g. usu- ally a so-called flush button,
arranged to engage a first spring 18 biased first
valve  means 19 including a first valve stem 191
connected to an engagement means 13,  in this
embodiment shown as a suction cup. The first valve
stem 191 is provided  



with a recess 15, the function of which will be
described below in connection with  Figs. 6 to 9. The
first chamber 1 is provided with an aeration opening
21 in the side  wall of the body part 12. The first
chamber 1 and the second chamber 2 are sepa- rated by
a first valve seat 192, which seats the first valve
means 19. The engagement means 13 is arranged in the
second chamber 2 for  engagement with a membrane 14
disposed between and separating the second  chamber 2
and the third chamber 3. The engagement means is
preferable a suc- tion cup in this embodiment.
However, other engagement means providing appro WO
2006/079688 PCT/FI2006/050037  4 priate engagement
with the membrane could also be used, whereby the
membrane  would be designed accordingly. The term
membrane is to be understood as a  means providing an
appropriate flexible function for movement within the
body part  12. The membrane 14 is connected to a
second spring 16 biased second valve  means 5. The
second valve stem 51 of the second valve means 5 is
provided with  a first duct 6 and a second duct 7, the
function of which will be described below in
connection with Figs. 6 to 9. The first port 8 is in
communication with the third  chamber 3. The second
port 9, the third port 10 and the fourth port 11 are
arranged  in the fourth chamber 4. The third chamber 3
and the fourth chamber 4 are sepa- rated by a second
valve seat 52, which seats the second valve means 5.
The sec- ond valve means 5 comprises a second valve
stem 52 which is provided with a  valve flap 23 and a
sealing means 22. In the following the operational
sequence of the control mechanism 105  will be
described with reference to Figs. 6 to 9. The
expression "forward" indicates  a first direction from
the first chamber 1 towards the fourth chamber 4 and
the ex- pression "backward" a direction opposite to
the first direction. The control mechanism 105 is
shown in a normal rest position in Fig. 6.  A partial
vacuum is connected to the third chamber 3 through the
first port 8 (Fig.  5), which is in communication with
the vacuum source, i.e. the sewer piping 102,  and
further communicated to the second chamber 2 through
the first duct 6 and the  



second duct 7, which forms a flow restrictor, arranged
in the second valve stem 51.  Atmospheric pressure
prevails in the first chamber 1, which is aerated
through the  aeration opening 21 in the side wall of
the body part 12 (Fig. 5), and the fourth  chamber 4,
the third port 10 being open. The second valve stem 51
of the second  valve means 5 is provided with a valve
flap 23 which closes the communication  through a
channel 17 formed in the valve seat 52 between the
fourth chamber 4  and the third chamber 3. The second
valve means 5 with the valve flap 23 is re- tained in
this closing position by the second spring 16 and the
pressure difference  between the third chamber 3 and
the fourth chamber 4. WO 2006/079688 PCT/FI2006/050037
5 The discharge valve 103 is in communication with the
second port 9 and  the rinse water valve 108 is in
communication the fourth port 11, whereby they re-
main aerated as the third port 10 is open and in
connection with the atmosphere. The control mechanism
105 is activated (Fig. 7) by pressing (indicated  by
an arrow) the activating means 106, in this case in
the form of a press button,  whereby the first valve
means 19 with the engagement means 13 is pushed for-
ward against the membrane 14. This movement moves the
recess 15 in the first  valve stem 191 towards the
first valve seat 192 providing communication between
the first chamber 1 and the second chamber 2 through a
channel thus formed by  the recess 15 and the first
valve seat 192 thus letting atmospheric pressure flow
from the first chamber 1 into the second chamber 2.
Due to the resulting pressure  difference the
engagement means 13 engages the membrane 14. Further,
the  pressure difference between the second chamber 2
and the third chamber 3 (in  communication with the
first port 8 providing vacuum) pushes the second valve
means 5 and the first valve means 19 forward. The
so-called opening phase is shown in Fig. 8. As the
second valve  means 5 moves forward the second valve
stem 51, which is provided with a seal- ing means 22
at its forward end, closes the third port 10. When the
force exerted  by the membrane 14 exceeds the holding
force of the valve flap 23 and the second  



spring 16, the first valve means 5 opens, whereby the
connection between the third  chamber 3 and the fourth
chamber 4 is opened through channel 17. This results
in  that the partial vacuum from the third chamber 3
is communicated into the fourth  chamber 4 and further
through the second port 9 towards the discharge valve
103  through the fourth port 11 towards the rinse
water valve 108 opening the valves for  a flushing
sequence. The function of a partial vacuum operated
valve is known by  the person skilled in the art and
is therefor not described in this context. Just before
the second valve means 5 comes to its second, i.e. end
po- sition, the first valve means 19 arrives at its
most forward position where its further  movement is
stopped by the first valve seat 192, whereby the
engagement means  13 is released from the membrane 14.
This results in that the first spring 18 returns  the
first valve means 19 with the suction cup 13 to its
initial position closing the WO 2006/079688
PCT/F12006/050037  6 communication between the second
chamber 2 and the first chamber 1. As a con- sequence,
the pressure difference between the second chamber 2
and the third  chamber 3 begins to equalise through
the first duct 6 and the second duct 7, i.e.  the flow
restrictor, in the second valve stem 51. The second
spring 16 returns the  second valve means 5 to its
first position and the supply of partial vacuum from
the  third chamber 3 through channel 17 to the
discharge valve and the rinse water val- ve stops. The
third port 10 opens and the discharge valve 103 and
the rinse water  valve 108 are closed. The rinse water
valve 108 has an in-built restrictor means,  whereby
it closes later than the discharge valve 103 in order
to provide a base wa- ter level in the toilet bowl.
The length of the flushing period may be varied by the
dimensioning of  the second duct 7, i.e. the flow
restrictor. The flow restrictor is preferably formed
by  a nozzle, whereby a smaller nozzle bore lengthens
the return time giving a longer  flushing period. In
normal use the flushing sequence, corresponding to the
operational  sequence of the valve arrangement in the
control means, is initiated by lightly  



pressing the activating means 106. The flushing
sequence may be prolonged by  pressing the activating
means 106 all the way to its bottom position. If the
toilet  bowl is clogged or jammed the activating means
106 may kept in the bottom posi- tion for some time in
order more forcibly flush the toilet bowl. In the
event the membrane 14 is damaged, the flushing
sequence may  still be initiated by pressing the
activating means 106 to the bottom position. In this
case, however, the timing function as described above
does not work. The drawings and the description
related thereto are only intended for  clarification
of the basic idea of the invention. The invention may
vary in further de- tail within the scope of the
ensuing claims.   Amended claims 1. Vacuum sewer
system comprising a source of sewage (101), sewer
piping  (102), a discharge valve (103) between the
source of sewage and the sewer pip- ing, means (104)
for generating partial vacuum in the sewer piping, and
a control  means for controlling the operation of the
discharge valve, the control means com- prising a
control mechanism (105) with a body part (12) defining
a series of cham- bers (1,2,3,4) including a first end
chamber and a second end chamber, wherein  the first
end chamber (1) is provided with an activating means
(106), and the body  part (12) is provided with a
first port (8) for communication with a source of vac-
uum, a second port (9) for communication with the
discharge valve (103), a third  port (10) for
communication with an aeration means, a first valve
means (19), and  a second valve means (5) whereby the
activating means (106) is in connection with  the
first valve means (19) provided with an engagement
means (13), which en- gagement means (13) is arranged
for releasable engagement with the second  valve means
(5) which is displaceable between a first position,
providing communi- cation between the second port (9)
and the third port (10), and a second position,
closing the communication between the second port (9)
and the third port (10),  characterised in that vacuum
sewer system (100) further comprises a rinse water
arrangement comprising a rinse water valve (108), that
the control mechanism  



(105) is arranged to control the operation of the
rinse water valve (108) through a  fourth port (11) in
the body part (12) of the control unit (105), and in
that the activat- ing means (106) is arranged to be
pressed so that when it is pressed the first valve
means (19) with the engagement means (13) is pushed
forward so that the second  valve means (5) moves
forward to its second position for creating a vacuum
con- nection between the first port (8), the second
port (9) and the fourth port (11). 2. Vacuum sewer
system according to claim 1, characterised in that the
rinse wa- ter arrangement further comprises a rinse
water supply (107) and a rinse water dis- tribution
means (109).  AMENDED SHEET  4 ~1 jn?. ~nnc~1~7 ce..y
+358 8 2514 6168 eulrtc aa,Tr,uxc + EPO PCT OEM4NP -_
ra~nna_rny_i_..  Printed 05/ 0/2006: ~GLMSAA D
rF120060500371.  3. Vacuum sewer system according to
claim 1, characterised in that the engage ment means
(13) comprises a suction cup. 4. Control means for a
vacuum sewer system comprising a control mechanism
(105) with a body part (12) defining a series of
chambers (1,2,3,4) including a first  end chamber and
a second end chamber, wherein the first end chamber
(1) is pro- vided with an activating means (106), and
the body part (12) is provided with a first  port (8)
for communication with a source of vacuum, a second
port (9) for commu- nication with a discharge valve, a
third port (10) for communication with an aeration
means, a first valve means (19), and a second valve
means (5), whereby the acti- vating means (106) is in
connection with the first valve means (19) provided
with  an engagement means (13), which engagement means
(13) is arranged for re- leasable engagement with the
second valve means (5), which is displaceable be-
tween a first position, providing fluid communication
between the second port (9)  and the third port (10),
and a second position, closing the communication
between  the second port (9) and the third port (10),
characterised in that the body part (12)  of the
control mechanism (105) further is provided with a
fourth port (11) in com- munication with a rinse water
valve, and in that the activating means (106) is ar-
ranged to be pressed so that when it is pressed the
first valve means (19) with the  



engagement means (13) is pushed forward so that the
second valve means (5)  moves, forward to its second
position for creating a vacuum connection between  the
first port (8), the second port (9) and the fourth
port (11). 5. Control means according to claim 4,
characterised in that the series of cham- bers
comprises a first chamber (1), which constitutes the
first end chamber, a sec- and chamber (2), a third
chamber (3) and a fourth chamber (4), which
constitutes  the second end chamber, that the first
valve means (19) is arranged for opening  and closing
communication between the first chamber (1) and the
second chamber  (2), that the second valve means (5)
is arranged for opening and closing communi- cation
between the third chamber (3) and the fourth chamber
(4), that the first port  X:{2119551PC5-CR1g55pQQD
AMENDED CLAIMS 1-10, 7.7.290.1100 pied at the EPO on
Jul 11, 200613:58:03. Pac AMENDED SHEET i c z tab "
+353 9 2514 8168 nmc v"oer,k 4irca EPO PCT DEMAND ,I
ntnrn++_ ~rlltecl cOb~ 0/200 ~Lt~IGSi?X~MZ7'.
43,12006050,03T,  (8) is in communication with the
third chamber (3) and that the second port (9), the
third port (10) and the fourth port (11) are arranged
in the fourth chamber (4). 6. Control means according
to claim 5, characterised in that the first valve
means  (19) further comprises a first valve stem (191)
and a first valve seat (192), which  separates the
first chamber (1) from the second chamber (2), the
engagement  means (13) of the first valve means (19)
is arranged to engage with a membrane  (14) disposed
between the second chamber (2) and the third chamber
(3) and at- tached to the second valve means (5), and
in that that the second valve means (5)  comprises a
second valve stem (51), a second valve seat (52),
which separates  the third chamber (3) and the fourth
chamber (4). and a valve flap, (23). 7. Control means
according to claim 6, characterised in that the first
valve stem  (191) of the first valve means (19) is
provided with a recess (15) which in coopera- tion
with the first valve seat (192) is arranged to provide
communication by forming  a channel between the first
chamber (1) and the second chamber (2), and in that
the first chamber (1) is provided with an aeration
opening (21) in the side wall of  



the body part (12). 8. Control means according to
claim 7, characterised in that the second valve  stem
(51) is attached to the membrane (14) at one end and
is provided with a seal- ing means (22) at an opposite
end, and in that the sealing means (22) is arranged
to engage with the third port (10) at its second
position for closing the communica- tion between the
second port (9) and the third port (10). 9. Control
means according to claim S. characterised in that the
second valve  stem (51) of the second valve means (5)
is provided with a duct arrangement com- prising a
first duct (6) and a second duct (7) for providing
communication between  the second chamber (2) and the
third chamber (3). X.%Z1 S&TV4W1RSPCOOAMEN0EO CLAIMS
140, 77.20W.000 a` ed atthe EPO on Jul 11,
200613:58:03. Pa'AMENDED SHEET tl l 00 ; +358 9 2514
8188 EPO PCT OEfdAN tPrfnteda 05/10/2006' 1CLM"Dj I
12006050037  ID  10. Control means according to claim
5, characterised in that the engagement means (13)
comprises a suction cup. Xi12115551PC15PIp1555PC55
AMENDED CLAIMS 1.10, 7 7.200tD0C j'Iyed at the EPO on
Jul 11, 200613:58:03. Pac .. ... tip ~ ~  AMENDED
SHEET ?1S17Of~e;i 


