
1  Vacuum Sewer System The present invention relates
to a vacuum sewer system comprising a sew- age
receptacle, sewer piping connected to the sewage
receptacle by means of  5 a discharge valve, a vacuum
generating means for generating vacuum in the sewer
piping, a control mechanism for controlling the
discharge valve, and a  vacuum buffer means, according
to the preamble of claim 1. The present in- vention
also relates to a vacuum buffer device according to
the preamble of  claim 11. 10 In vacuum sewer systems,
where the function of the sewage receptacle is
governed by vacuum, the source of vacuum normally is
the sewer piping,  whereby vacuum for the control
mechanism is usually taken at a point of the  sewer
piping adjacent the discharge valve in the flow
direction of sewage. 15 When the discharge valve is
opened, the vacuum level is lowered due to at-
mospheric air entering the sewer piping. Consequently,
the vacuum level  available for the control mechanism
and for governing the discharge valve  may be too low
for appropriately opening the discharge valve. It the
vacuum  sewer system further includes a rinse water
arrangement with a vacuum 20 governed water valve, the
low vacuum level may impede the function of the  water
valve as well. In the context of the present invention
the sewage receptacle may be e.g. a  toilet unit or
toilet bowl, urinal, sink, wash basin, shower, etc.
The sewage  25 may be black water originating from
e.g. a toilet unit or a urinal, or grey water
originating from e.g. a sink, wash basin, shower, etc.
The rinse water ar- rangement may be deployed
depending upon the source of sewage.  



Previously, to avoid this problem, a vacuum buffer
means in the form of a 30 vacuum container connected
to the sewer piping has been used. Such a con- tainer,
however, has to be rather large in order to be able to
provide a suffi 2  cient additional vacuum volume. A
large container requires additional space,  and also
extra piping or tubing. Further, installation of such
a container  within a sewage receptacle or a shell
enclosing the same is more or less im- possible due to
the large size. 5 An object of the present invention
is to achieve a vacuum sewer system in  which the
above disadvantages are avoided and which is provided
with an  effective vacuum booster. A further object of
the present invention is to pro- vide a vacuum buffer
means, which improves the operation of the vacuum 10
sewer system. These objects are attained by a vacuum
sewer system accord- ing to claim 1 and a vacuum
buffer means according to claim 11. The basic idea of
the invention is to provide a vacuum sewer system with
a  vacuum buffer means that provides additional vacuum
for governing the dis- 15 charge valve, and optionally
also the water valve, in an effective and timely
manner. The vacuum buffer means comprises an active
buffer device in fluid  contact with the control
mechanism and the sewer piping. The term active
defines that the buffer device changes from a first
mode to a second mode,  whereby this change results in
the desired raising of the vacuum level avail- 20 able
for the control mechanism. Claims 2 and 3 define
advantageous installations of the active buffer
device.  An advantageous arrangement for achieving the
active criteria of the active  25 buffer device is
achieved by the active buffer device comprising an
enclosure 



with a variable volume and a means for expanding the
volume of the enclo- sure from a first mode to a
second mode, and in that the enclosure is in fluid
communication with a first tubing arranged between the
control mechanism  and the sewer piping through a flow
port in order to induce a suction effect to  30 the
first tubing through the flow port. 3  Such a variable
volume may be attained by having the enclosure of the
active  buffer device comprising a rigid cup formed
part, a thereto attached flexible  membrane, and the
means for expanding the volume of the enclosure com-
prising a spring means. 5 Alternative forms of
achieving such an enclosure may comprise an expand-
able bellows, two opposite flexible membranes attached
to a tubular means,  or a cylinder with a piston,
whereby the means for expanding the volume of  the
enclosure comprises a spring means. An advantageous
arrangement for regulating the timing and duration of
the  10 suction effect may be achieved by providing
the flow port with a nozzle,  which may be dimensioned
in order to provide a desired suction effect in
combination with the spring means. The vacuum sewer
system may comprise a plurality of sewage receptacles,
whereby the active buffer device may be installed
within one or more sewage  15 receptacles or within a
shell enclosing such a sewage receptacle due to the
small size of the active buffer device. The active
buffer device may advantageously be provided with a
triggering  means in order to more exactly control the
timing of the raising of the vac- uum level for the
control mechanism. 20 The vacuum sewer system
preferably comprises an activating means for acti- 



vating the function of the control mechanism.
Advantageous features of the vacuum buffer device are
given in claims 12-16.  In the following the present
invention is described in more detail, by way of
example only, with reference to the attached schematic
drawings, in which 25 Fig. 1 illustrates a vacuum
sewer system, Fig. 2 shows an embodiment of an active
buffer device, I 4  Fig. 3 illustrates the flow
connections of the control unit of the vacuum sewer
system provided with an active buffer device, Fig. 4
shows alternative embodiments of an active buffer
device, and Fig. 5 illustrates the flow connections of
the control unit of the vacuum sewer  5 system
provided with an alternative embodiment of a vacuum
buffer device.  Fig. 1 illustrates in a general manner
an embodiment of a vacuum sewer sys- tem comprising a
sewage receptacle 1, sewer piping 3 connected to the
sew- age receptacle 1 by means of a discharge valve 2,
and a vacuum generating 10 means 4 for generating
vacuum in the sewer piping 3. The vacuum sewer  system
is provided with a control mechanism 5 for controlling
the discharge  valve 2 and with a vacuum buffer means,
which according to the present in- vention is an
active buffer device 10. The vacuum sewer system may
include  a plurality of sewage receptacles with
related discharge valves, (water 15 valves), control
mechanisms and active buffer devices, whereby the
number  of vacuum generating means may vary depending
upon the layout and size  of the whole system. Vacuum
sewer systems, including vacuum control mechanisms,
are well  



20 known in the art and are not therefore explained in
further detail in this con- nection. The control
mechanism 5 is connected to the sewer piping 3, at a
point 33 ad- jacent the discharge valve 2 in the flow
direction (indicated by an arrow) of  25 the sewage,
by means of a first tubing 31 and through a check
valve 32. The control mechanism 5 is connected to the
discharge valve 2 by means of a  second tubing 21. The
control mechanism 5 is also provided with an activat-
ing means 6, such as a push button or an infrared
trigger device, for activat- ing the control mechanism
5 in order to initiate a flushing or discharge se- 30
quence. 5  In this embodiment the sewage receptacle 1
is shown as a toilet bowl also  provided with a rinse
water arrangement comprising a water supply 7, a wa-
ter valve 8 and a rinse water nozzle 9 in connection
with the toilet bowl. The  control mechanism 5 also
governs the function of the water valve 8 and is 5
connected thereto by means of a third tubing 81. The
sewage receptacle may also be a urinal, sink,
washbasin, shower, etc. as  discussed above. The rinse
water arrangement is optional and its use is de-
pendent of the type of sewage receptacle. 10 The
active buffer device 10 is connected to the first
tubing 31, between the  control mechanism 5 and the
check valve 32. The active buffer device 10 pro- vides
a vacuum booster, or a pressure equalizer, for the
vacuum sewer sys- tem in order to guarantee an
appropriate and sufficient vacuum level for  15
opening the discharge valve 2, and water valve 8, if
deployed. Fig. 1 is only a schematic illustration of a
toilet unit. Usually, the toilet bowl is  



arranged within a shell portion, whereby also the
discharge valve, water  valve, control mechanism are
arranged within the same shell, often sup 20 ported by
a frame structure. Clearly, there is not much space in
such a shell.  Due to the so-called "active" feature
of the active buffer device, its volume  may be kept
rather small, whereby it may also be installed within
the shell  together with the other components. This is
a clear advantage of the present  invention. This
advantage may also be realized in connection with
other types  25 of sewage receptacles. Fig. 2 shows an
embodiment of an active buffer device 10, which forms
an  enclosure comprising a rigid cup formed part 101
with a thereto attached  flexible membrane 103. The
rigid cup formed part 101 is provided with a 30
circumferential flange 102 to which the flexible
membrane 103 is attached by  a snap-fit. This
enclosure is provided with an internal spring means
104. The 6  active buffer device 10 thus has a
variable volume, whereby the internal  spring means
104 is arranged to expand the volume of the active
buffer de- vice 10 from a first mode (Fig. 3) to a
second mode (Fig. 2). 5 Further, the rigid cup formed
part 101 is provided with a flow port 105 which  is
arranged to be in fluid communication with the first
tubing 31 at a point be- tween the control mechanism 5
and the check valve 32 in order to introduce a
suction effect to the first tubing 31 when the volume
of the active buffer de- vice 10 is expanded from the
first mode to the second mode. The flow port 10 105 is
provided with a nozzle 106 for regulating the flow.
This suction effect  raises the vacuum level in the
first piping 31, and thereby raises the vacuum  level
available for the control mechanism 5 at the time when
the discharge  valve 2 is opened and remains open. 



15 This function of the active buffer device 10 will
now be discussed with refer- ence to Fig. 3. When the
vacuum sewer system is in a rest or stand-by state,
vacuum at a given level is generated or maintained by
the vacuum genera- tion means 4 (Fig. 1) in the sewer
piping 3. This vacuum level is also available  in the
first tubing 31 through the check valve 32 and
connecting to the sewer 20 piping at point 33 adjacent
the discharge valve 2. When the flushing or dis-
charge sequence is triggered by means of the
activating means 6 (e.g. by  pressing a push button as
indicated by a block arrow), the control mechanism  5
forwards vacuum to the discharge valve 2 for opening
the same. If a rinse  water arrangement is deployed,
the control mechanism 5 also forwards vac 25 uum in a
corresponding manner to the water valve 8 for opening
the same.  However, when the discharge valve 2 is
opened, there is a sudden drop in the  vacuum level in
the sewer piping 3 due to atmospheric air entering the
dis- charge valve 2 from the sewage receptacle 1. This
means that the vacuum 30 level available for the
opening of the discharge valve 2, and the water valve
8, 7  if deployed, would not be sufficient for
appropriately opening said valves. In  the present
invention, this is avoided by means of the active
buffer device 10.  The flow port 105 of the active
buffer device 10 is connected to the first tub 5 ing
31. When the vacuum level is lowered in the first
tubing, pressure is ex- erted through the flow port
105 towards the flexible membrane 103, whereby  the
internal spring means 104 is triggered so that the
active buffer device 10  is expanded from its first
mode (Fig. 3) to its second mode (Fig. 2) causing a
suction, i.e. a vacuum generation effect to the first
tubing 31. This suction ef 10 fect thus raises the
vacuum level available to the control mechanism 5 and
necessary for the appropriate opening of the discharge
valve 2, and the water  



valve 8. The advantages of the active buffer device
according to the invention are that  15 the active
buffer device provides a sufficient vacuum level by a
minimum vol- ume, the control mechanism has a
sufficient vacuum level although a num- ber of sewage
receptacles are discharged at the same time and
further the  risk of blockage in the discharge valve
is reduced. The vacuum buffer device  also functions
as a pressure equalizer in the sewer piping and the
tubing  20 connected thereto. A desired timing of the
increase in the vacuum level by means of the active
buffer device 10 may be achieved by an appropriate
dimensioning of the sus- pension force of the spring
means 104 and the dimension of the nozzle 106 in  25
the flow port 105. When the discharge valve 2 is
closed, the vacuum level re-establishes in the  sewer
piping 3 and the first tubing 31, which results in the
return of the active  buffer device 10 to its first
mode, i.e. its compressed state (Fig. 3), when the 30
flexible membrane 103 is drawn towards the rigid cup
formed part 101, at the  same time compressing the
spring means 104 for the following action. 8  Fig. 4
shows, as example only, three alternative embodiments
A, B and C of  an active buffer device 10. All three
embodiments are provided with an inter- nal spring
means 104 and a flow port 105 with an internal nozzle
106. The in 5 ternal spring means may be replaced by
e.g. an electrical magnet means.  Embodiment A
comprises an enclosure with a variable volume provided
by  an expandable bellows 107 including the internal
spring means 104. Em- bodiment B comprises an
enclosure with a variable volume provided by two 10
opposite flexible membranes 109 attached a tubular
means 108 including the  



internal spring means 104. Embodiment C comprises an
enclosure with a  variable volume provided by a
cylinder 110 with a piston 111 and including  the
internal spring means 104. The function of these three
embodiments cor- respond to the function of the
embodiment discussed in connection with Fig.  15 3.
Fig. 5 illustrates the flow connections of the control
unit of the vacuum sewer  system provided with an
alternative active buffer device 10 (embodiment A of
Fig. 4) with a separate triggering means. The
components and there to re 20 lated reference numerals
correspond to the ones discussed in connection  with
Fig. 3 and are therefore not discussed in detail in
connection with this  embodiment. The triggering means
comprises a pressure sensor 11 for detecting the pres-
25 sure in the sewer piping 3. The pressure sensor 11
is connected to a trigger  device 12 arranged for
interaction with a locking device 13 connected to the
active buffer device 10, an expandable bellows 107.
When the vacuum sewer  system is in a rest or stand-by
state, a given vacuum level is present in the  sewer
piping 3 and the first tubing means 31. Consequently,
when the open 30 ing of the discharge valve 2 is
activated by the control mechanism 5, the vac- uum
level is lowered. At a given lowered vacuum level the
pressure sensor 9  11 is arranged to trigger the
trigger device 12, whereby the locking device 13  is
released. This results in an expansion (increase of
volume) of the expand- able bellows 107 due to the
force of the internal spring means 104 resulting in  a
suction effect through the flow port 105 to the first
tubing 31 thereby raising 5 the vacuum level available
for the control mechanism 5. A desired timing of the
raising of the vacuum level may be achieved by a suit-



able dimensioning of the spring means 104 and the flow
port 105 with the  nozzle 106 as well as by defining a
given lowered pressure for activating the  10 pressure
sensor 11. Corresponding triggering means may be used
as well in connection with the  other embodiments of
the active buffer device described above. 15 The
drawings and the description related thereto are only
intended for clarifi- cation of the basic idea of the
invention. The invention may vary in detail  within
the scope of the ensuing claims. 10  Claims 1. Vacuum
sewer system comprising a sewage receptacle (1), sewer
piping  (3) connected to the sewage receptacle by
means of a discharge valve (2), a  5 vacuum generating
means (4) for generating vacuum in the sewer piping, a
control mechanism (5) for controlling the discharge
valve, and a vacuum  buffer means, characterised in
that the vacuum buffer means comprises an  active
buffer device (10) in fluid communication with the
control mechanism  (10) and the sewer piping (3). 10
2. Vacuum sewer system according to claim 1,
characterised in that the con- trol mechanism (5) is
in fluid communication with the sewer piping (3)
through a check valve (32), that the control mechanism
(5) is arranged to pro- vide vacuum to the discharge
valve (2) for opening the discharge valve in or- der
to discharge the sewage receptacle (1), and in that
the active buffer de 15 vice (10) is arranged between
the control mechanism (5) and the check valve  (32) in
order to provide additional vacuum to the control
mechanism (5) for  the opening of the discharge valve
(2). 3. Vacuum sewer system according to claim 1,
characterised in that the vac- 



uum sewer system further comprises a water supply (7)
for providing rinse  20 water to the sewage receptacle
(1), that the water supply (7) is connected to a rinse
water nozzle (9) arranged in the sewage receptacle (1)
through a water  valve (8), that the control mechanism
(5) is arranged to provide vacuum to  the water valve
(8) for opening the water valve in order to provide
rinse water  to the sewage receptacle, and in that the
active buffer device (10) is arranged 25 between the
control mechanism (5) and the check valve (32) in
order to pro- vide additional vacuum to the control
mechanism (5) for the opening of the  water valve (8).
4. Vacuum sewer system according to claim 1,
characterised in that the ac- tive buffer device (10)
comprises an enclosure with a variable volume and a 11
means for expanding the volume of the enclosure from a
first mode to a sec- ond mode, and in that the
enclosure is in fluid communication with a first
tubing (31) arranged between the control mechanism (5)
and the sewer pip- ing (3) through a flow port (105)
in order to induce a suction effect to the first  5
tubing (31) through the flow port (105). 5. Vacuum
sewer system according to claim 4, characterised in
that the en- closure of the active buffer device (10)
comprises a rigid cup formed part  (101), a thereto
attached flexible membrane (103), and in that the
means for  expanding the volume of the enclosure
comprises a spring means (104). 10 6. Vacuum sewer
system according to claim 4, characterised in that the
en- closure comprises an expandable bellows (107), two
opposite flexible mem- branes (109) attached to a
tubular means (108), or a cylinder (110) with a pis-
ton (111), and in that the means for expanding the
volume of the enclosure  comprises a spring means
(104). 



15 7. Vacuum sewer system according to claim 4,
characterised in that the flow  port (105) comprises a
nozzle (106). 8. Vacuum sewer system according to
claim 1, characterised in that the vac- uum sewer
system comprises a plurality of sewage receptacles and
in that  the active buffer device (10) is installed
separately within one or more sewage  20 receptacles
(1) or within a shell enclosing such a sewage
receptacle (1). 9. Vacuum sewer system according to
claim 1, characterised in that the ac- tive buffer
device (10) is provided with a triggering means. 10.
Vacuum sewer system according to claim 1,
characterised in that the vac- uum sewer system
comprises an activating means (6) for activating the
func- 25 tion of the control mechanism (5). 11. Vacuum
buffer device for a vacuum sewer system comprising a
sewage  receptacle (1), sewer piping (3) connected to
the sewage receptacle by means 12  of a discharge
valve (2), a vacuum generating means (4) for
generating vac- uum in the sewer piping, and a control
mechanism (5) for controlling the dis- charge valve,
characterised in that the vacuum buffer means
comprises an  active buffer device (10) in fluid
communication with the control mechanism  5 (10) and
the sewer piping (3). 12. Vacuum buffer means
according to claim 11, characterised in that the ac-
tive buffer device (10) comprises an enclosure with a
variable volume and a  means for expanding the volume
of the enclosure from a first mode to a sec- ond mode,
and in that the enclosure is in fluid communication
with a first 10 tubing (31) arranged between the
control mechanism (5) and the sewer pip- ing (3)
through a flow port (105) in order to induce a suction
effect to the first  tubing (31) through the flow port
(105). 



13. Vacuum buffer means according to claim 12,
characterised in that the en- closure of the active
buffer device (10) comprises a rigid cup formed part
15 (101), a thereto attached flexible membrane (103),
and in that the means for expanding the volume of the
enclosure comprises a spring means (104). 14. Vacuum
buffer device according to claim 12, characterised in
that the en- closure comprises an expandable bellows
(107), two opposite flexible mem- branes (109)
attached to a tubular means (108), or a cylinder (110)
with a pis 20 ton (111), and in that the means for
expanding the volume of the enclosure  comprises a
spring means (104). 15. Vacuum buffer device according
to claim 12, characterised in that the flow  port
(105) comprises a nozzle (106). 16.Vacuum buffer
device according to claim 11, characterised in that
the vac- 25 uum sewer system comprises a plurality of
sewage receptacles and in that  the active buffer
device (10) is installed separately within one or more
sewage  receptacles (1) or within a shell enclosing
such a sewage receptacle (1). 13  17. Vacuum buffer
device according to claim 11, characterised in that
the ac- tive buffer device (10) is provided with a
triggering means. 


