Vacuum Sewer System The present invention relates to a vacuum sewer system
cogﬁﬁising a sewage re- ceptacle, sewer piping connected to the sewage
ceptacle by neans of a dis- 5 charge valye, a vacuum generating neans for
%ﬁnerating vacuumin the sewer pip ing, ana a control nechani sm for
controlling the discharge valve, according to the preanble of claim1l. The
pr esent iN@ﬂUdﬁMS@WépS?@kﬁﬁeS to a discharge valve for such a vacuum
sewer systemaccording to the preanble of claim11l. 10 In the context of
the present invention the sewage receptacle may be e.g. a toilet. unit or
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In vacuum sewer systems, where the function of the sewage receptacle, and par-
ticularly the discharge valve, is pneumatically governed, i.e. by air/vacuum, the
source of vacuum normally is the sewer piping. Vacuum for the control mechanism
is often taken at a point of the sewer piping adjacent the discharge valve in the fiow

20 direction of the sewage. When the discharge valve is opened, the vacuum level is
lowered due to atmospheric air entering the sewer piping.

QR

The control mechanism functions like a three-way valve, whereby the closing of the
discharge valve takes place by aeration of the same by way of the control mecha-

25 nism. Consequently, the closing speed is dependent on the flow resistance of the
aeration conduit.

Previously known vacuum governed discharge valves have a distinctively high
noise level as the air-flow through the discharge valve is strongly choked or throt-

30 tled when the discharge valve is closed.
| Examples of previous attempts to lower the noise level may be found in US
6,128,789, in which the discharge valve is ciosed more rapidly, EP 0 436 357 and
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whi ch supplenmentary air is introduced into the sewer piping. These
solutions are rather conplex and provi de2a very limited result. An object
of the present invention is to achieve a vacuum sewer systemin which 5
t he noise |l evel during a discharge or flushing sequence is |owered. A
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whi ch inproves the opera- tion of the vacuum sewer System TheSe objec
are attai nHipsg/selutienrsaie retharrcomyyex and qroviddianeery diniteal restltand a di schar ge
val ve according to claim11. 10 The basic idea of the invention is to
provi de the vacuum sewer systemwi th an aeration neans, a so-called rapid
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control s tHYERMAcKaidig sl 1ianda dischergmyale acsording tatlairhd 1t unct i on of
the aeration nmeans. Particularly, the discharge valve is provided with
such an aeration neans. 20 The aeration neans is arranged to supply air to
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15 discharge valve. To this effect the vacuum sewer system comprises an aeration
means, which is arranged to provide a direct fluid communication to the discharge
valve. The control mechanism, which controls the discharge valve, is also arranged
to control the function of the aeration means. Particularly, the discharge valve is
provided with such an aeration means. -
20
The aeration means is arranged to supply aif to the discharge valve for rapidly
closing the discharge valve after a discharge or flushing sequence. The aeration
means is arranged to be closed when the discharge valve is provided with vacuum
for opening the same for the discharge or flushing sequence. In this way, the aera-
25 tion means affects the closure time, but does not interfere with the opening of the
discharge valve. |

Such an aeration means may advantageously be pneumatically or electrically gov-
erned.
30
- The aeration means advantageously comprises a vent valve, which is attached to

the discharge valve and connected to the control mechanism by means of a fourth
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30 The aeration neans advantageously conprises a vent valve, which is
attached to the discharge val ve and connected to the control nechani sm by
means of a fourth Y:12\4080\ SG OD\ P4080&I 00 FOREI GN FI LI NGS 41974. DOC 3
¢onduit. This arrangenent provides for direct and rapid aeration of the

di scharge valve at its closing phase and may be governed by the control
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The function of the aeration means may advantageously also be electrically gov-
15 | erned. To this effect the aeration means comprises a vent valve, which is attached
to the discharge valve, whereby the control mechanism is arranged to control the
aeration means by way of a sensor device and a magnetic valve connected to the
aeration means. This arrangement provides for direct and rapid aeration of the dis-
charge valve at its closing phase. The sensor device is advantageously connected
20 to the control means for reading, if the vacuum connection to the discharge valve is

switched on or off, and to correspondingly close or open the aeration means.

The above provides easy and reliable ways to govern the function of the aeration
means based on the vacuum contro! of the discharge valve provided by the control
mechanism.

25 Preferred embodiments of the discharge valve are given in claims 12-20.

In the following the present invention is described in more detail, by way of exam-
ple only, with reference to the attached schematic drawings, in which

Fig. 1 illustrates a vacuum sewer system deploying the present invention,
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mechani sm 25 Preferred enbodi nents of the discharge valve are given in
clai'ms 12-20. In the following the present invention is described in nore
detail, by way of exam ple only, with réference to the attached schematic
drawings, in which Fig. 1 illustrates a vacuum sewer system depl oying the
present invention, Y \2W380\SG DO P4080FI OD FOREI GN FI LI NGS 41974. DOC 4

Fig. 2 illEigt?flsrafeddh StRRh %qd?}g | Sqience, Fig. 3 illustrates a
first errbod_lgmar]t of a di _scﬁafbébe&{)frIJ ﬁ?ﬁ% sequence deploying the present
i nvent i on,Figi § illustiat¢s atfirstt embediswriraf sediseHargenor fdistingliseqhenés deploying
fl ushi ng e.deploy- 5 ing the present invention, and Fig. 5

3068 prest e

illustrate ment of a discharge or flushing sequence
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sewer pi piing e presestinventiontand sewage recep- taclie 1 by neans of a
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mechani smthe pesseiiveditiohng the function of the discharge valve 2. The

vacuum sewer systemmay include a plurality of sewage receptacles with re
15 | ated di scharge val ves, (water valves), and control nechani sns, whereby
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control n?cﬂantﬁgs, are well known in the art and are not therefore
expl ai ned ¥9erLPYHBPARR ©hia disghangiesvalvm e aindoa. vapweny genaratingneans 4 for
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with a control mechanism 5 for controlling the function of the discharge vaive 2.
The vacuum sewer system may include a plurality of sewage receptacles with re-
15 lated discharge valves, (water valves), and control mechanisms, whereby the
number of vacuum generating means may vary depending upon the fayout and
size of the whole system.

Vacuum sewer systems, including vacuum operated discharge valves, vacuum op-
20 erated water valves, and vacuum control mechanisms, are well known in the art
and are not therefore explained in further detail in this connection.

The vacuum control mechanism 5 is connected to the sewer piping 3, at a point 33
adjacent the discharge valve 2 in the flow direction (indicated by an arrow) of the
25 sewage, by means of a first conduit 31 and through a check valve 32. The control
mechanism 5 is connected to the vacuum operated discharge valve 2 by means of
a second conduit 21. The control mechanism 5 is also provided with an activating
means 6, such as a push button or an infrared trigger device, for activating the con-
trol mechanism 5 in order to initiate a flushing or discharge sequence.
30
In this embodiment the sewage receptacle 1 is shown as a toilet bowl also pro-

vided with a rinse water arrangement comprising a water supply 7, a vacuum oper-
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25 sewage, by neans of a first conduit 31 and through a check vaIve 32 The '
conttrol nechanism5 is connected to the vacuum operated di scharge val ve 2

by means of a second conduit 21. The co#trol nechanism5 is also provided
Wi th an activating means 6, such as a push button or an infrared trigger

device, for activating the con- trol mechanismb5 in order to initiate a
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provi ded the twhd bf séw: @ééémaagans 10, in this enbodinent in the formof a
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2 and the control mecha- nism5 (by means of a fourth conduit 11). The
| erate or speed up the closing

pur pose ofgth .nmea 10, is to.,acc
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[ e- 9 SSnfroI?ecP gyr}He controFmechamsm 5. This ¥*VI|| bg dlscuss?ed in more detail in

156 connections with Figs. 3, 4 and 5 below.

Basically each sewage receptacle is provided with a discharge valve, to which the
aeration means is connected. As a vacuum sewer system usually comprises one
or more, or even a plurality of sewage receptacles, the number of discharge valves
20 and thereto connected aeration means in a system vary accordingly. The dis-
charge valves including the aeration means may separately be installed or re-

placed in connection with service, repair, or e.g. enlarging the vacuum sewer sys-
tem.

25  Fig. 2 illustrates the discharge or flushing sequence usually employed in connec-
tion with vacuum sewer systems as discussed above. The function of the vacuum
sewer system is usually based on vacuum present in the sewer piping 3. The con-
trol unit 5 directs or supplies vacuum to the discharge valve 2 (and the water valve

' 8, Fig. 1) for opening the same. The control mechanism 5 generally functions like a

30  three-way valve, whereby also aeration of the discharge valve 2 takes place

through the control mechanism 5 by a switch of the three-way valve position.
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pI aced in connection W|th service, repair, or e.g. enlarging the vacuum

sewer sys- tem 25 Fig. 2 illustrates the discharge or flushing. sequence
usual |y enpl oyed in connec- tion with vaguum sewer systens as di scussed
above. The function of the vacuum sewer systemis usually based on vacuum
present in the sewer piping 3. The con- trol unit 5 directs or supplies
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and | ed thr?ugh {ﬁhe check valve 32 and the first conduit 31 to the control
mechani sm'8 & gan Plsmgc'amwé valve 2 is aerated through the second conduit
21 and an aeration valve 51 in the control mechanism 5. For the discharge
or flushing sequence (B), the control nmechanism5 is activated (indicated

by a bl ac czrrthevtyischargbe)ra’hlsihm seguera@n(B)0 thd ebatreWreehafishh g ki @RanRYy
s a contact between the second conduit 21

10 val ve S tItO€ and abI 2}
and the v E\S{Rﬁ% By Iaa OL“a YdhReachiating maansh. o in swilghes the Hireeway
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the sane, whereby sewage collecte he sewage recept ac
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2 h h 5 cl
SV oot T ARGk Red i fle ABhABR AN R EPoSSRaLRE BRio aHeraby souwage
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val ve 51 gcorrespondlng to the stand-
low indicated by arrow) as the dlscharge valve 2 |s opened.

15
After a given time, the control mechanism 5 closes said contact, by switching the
three-way valve position, and re-establishes contact between the second conduit
21 and the aeration valve 51 (corresponding to the stand-by mode A), whereby the
discharge valve 2 is aerated and consequently closed (aeration mode C).

20

The vacuum sewer system is then ready for a new discharge or flushing sequence.

Fig. 3 shows a first embodiment of the present invention. The function of the vac-

uum sewer system is based on vacuum present in the sewer piping 3. The control

- 25 mechanism 5 directs or supplies vacuum to the discharge valve 2 for opening the
 same. The control mechanism 5 generally functions like a three-way valve.

In this embodiment the vacuum sewer system comprises an aeration means 10,
which is directly attached to the discharge valve 2 and connected to the control
30 mechanism 5 by means of a fourth conduit 11. The aeration means 10 is in the
form of a vent valve, or rapid vent valve and its purpose is to rapidly ventilate, i.e.

provide air directly to the vacuum operated discharge valve 2 for the closing of the
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di scharge valve 2 is aerated and consequently closed (aeration nmode C). 20
The vacuum sewer systemis then ready for a new discharge or flushing
sequence. Fig. 3 shows a first enbodinemt of the present invention. The
function of the vac- uum sewer systemis based on vacuum present in the
sewer piping 3. The control 25 mechanism5 directs or supplies vacuumto
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\r;?ow de aléréi’ Jlﬂgtéc ;e 'gphﬁgﬂ%'gﬁ@fn?@gééﬁgﬁe'ay ,r @ﬁgyﬁb valve 2 for the
closing of the Y: \2W)80\ SG 00\ PA08OFI OD FOREIGN FI LINGS 41974.DCC 7 sane.
The aeration meaa(s)b 10 co r| ses an expandabl e chanber 101 wth a val ve
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valve 2 is aerated through the aeration nozzle
10 t hr ougl¥ontrel msahanisao fdta themeommeondmg Ayleadingofo theedisthatgeovalve 2.

1 |.eadi t he discharge valve 2. The
Tephant el SeiiBnSAERRE AP R Hbed b B0 ceetach g dhe g neggler 22,12,
with res pemh ﬁe@p“ebﬂdﬂf@dﬂ@él@géaﬂa% 2 ith hib @t%&b?'ﬁ%&é’Am?ﬂ i§ |!I ¥a?teﬂ‘°b

| | ustrat the val ve plate 102 being cl osed” agal nst t ve sea
: n ? ﬁer di Z%¥¥U€ Rr}gﬁe\,tozzbelﬁg closed against the valve seat 22 in the dascharge valve 2.

15
For the discharge or flushing sequence (B), the control mechanism 5 is activated
- (indicated by a black arrow) by the activating means 6. This switches the three-way
valve position and establishes a contact between the second conduit 21 and the
vacuum available in the control mechanism 5 through the first conduit 31. Vacuum
20 s thus connected to the discharge valve 2 for opening the same, whereby sewage
collected in the sewage receptacle 1 (Fig. 1) is discharged (direction of sewage
| flow indicated by arrow) as the discharge valve 2 is opened. The control mecha-
_ \‘ nism 5 closes the connection to the fourth conduit 11 and the aeration means 10
remains closed and aerated through the aeration nozzle 12.
25
After a given time, the control mechanism 5 closes the vacuum connection by
switching the three-way valve position and re-establishes contact between the
second conduit 21 and the fourth conduit 11 connected to the aeration means 10.
This switching connects the vacuum in the discharge valve 2 by way of the second
30  conduit 21 through the control means 5 and further through the fourth conduit 11 to
- the aeration means 10, whereby the aeration means 10 is opened. The vacuum
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15 For the discharge or flushing sequence (B), the control nechanism5 is
activated (indicated by a black arrow) by the activating neans 6. This
switches the three-way valve position agd establishes a contact between
the second conduit 21 and the vacuum available in the control nechanism5
through the first conduit 31. Vacuum 20 is thus connected to the discharge

val ve 2 f ogorfiRfid t ¥hah ected in e sewage
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arrow) as \elee plade Ha2ge withidvem? fiom theeveivk sTRZ MM istRigavaliesm 5 ¢l oses
the connection to the fourth conduit 11 and the aeration neans 10 remains

cl osed and aerated through the aeration nozzle 12. 25 After a given tineg,
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contractsqqﬂét'@kbamatﬂ?é- chanber 101 of the aeration neans 10, whereby the

valve plate 102 is withdrawn fromthe valve seat 22 in the discharge val ve
2. As a consequence, the discharge valve 2 receives air (indicated by a
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val ve seat,. 22 and is rapidl cl osed aeration rneans
10 is aer ADaGe ¥alys 2 with4be advantagas giscussed ahdvel oses with a gi ven del ay
@H}pending on the dinmensioning of the aeration nozzle 12). 10 The aeration
means 10 according to the invention provides a rapid closure of the

di schar ge Thel vasupinwisewet bgstadvianhe esadyi € aswavd dRlePuRye or flushing sequence.

15 Rapid aeration of the discharge valve may be provided in many ways. An alterna-
tive arrangement will be discussed in connection with Fig. 4 as follows.

Fig. 4 shows a second embodiment of the present invention. The function of the
vacuum sewer system is based on vacuum present in the sewer piping 3. The con-
20  trol mechanism 5 directs or supplies vacuum to the discharge valve 2 for opening

the same. The control mechanism 5 generally functions like a three-way valve.

} In this embodiment the vacuum sewer system comprises an aeration means 10,

which is in connection with the discharge valve 2 and connected to the control

25 means 5 by means of a fourth conduit 11. The aeration means 10 is in the form of

a vent valve, or rapid vent valve and its purpose is to rapidly ventilate, i.e. provide

air directly to the vacuum operated discharge valve 2 for the closing of the same.

The aeration means 10 comprises an expandabie chamber 101 with an internal

spring means 104 and a valve stem 103 with a valve plate 102, which is arranged

30 to open or close against a valve seat 22 in the discharge valve 2. The aeration
means is pneumatically governed, by air/vacuum.
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The vacuum sewer systemis then ready for a new di scharge or flushing
sequence. 15 Rapid aeration of the discharge valve may be provided i n many
ways. An alterna- tive arrangenent will Bbe discussed in connection with
Fig. 4 as follows. Fig. 4 shows a second enbodi nent of the present

I nvention. The function of the vacuum sewer systemis based on vacuum

resent i r i ni 0 _trol irects or
E uppl i es \%Iié]uﬁlrar‘]égl\gﬁt ﬁ%%@gﬂgﬁ%@h@] @tgﬁf'g?c:%%ﬁl nS%h@'e ‘iﬁgharﬂﬁe"%ﬁ‘ﬁt% ol
mechani smpasgesdhaiugh therasratios mddos 10, Whigtebyae V@Urﬂ"ﬁcoﬂdhlf lI"l %r&mﬂ’é’g tHge Nt
t he vacuum sewe '9'?.17S§1Vm conprises an aerati on means 10, s In

connect i orPARNER Hheyeontsel \)Bth%mﬂﬂcﬁ)ﬁﬁdth@erailQmmeaoatZ ahd 22fifth
5b 0 )
oo or o edReite14p ra‘"gr@%& RRBEA befwedi Ih8 G HES 10030d 4h8 15

venti | &t e,charge valvevd.de air directly to the vacuum operated di scharge

valve 2 for the closing of the sane. The aeration neans 10 conprises an
expandabl e chanber 101 with an internal spring means 104 and a valve stem

105,11 1 nggbtincBlyh ) MELGH S AHedRt 10 L PR VAL 2

val ve seat 22 int rge va aer
pneunat i ca$ tgpped ot rp@mt 33, adjacertcandndoWn&fé8mM SCHEOIREAERT VAIVEREGite

S A og 3 I A e e B ey o ' ©
f our t O cordutrol AedMERINMES THaed lS@?&%@C@é!%‘ 2%%%%& ﬂﬁaﬁgﬁtsre%n yé?ﬂ{rgsm S

and the aeration neans 2 and a fi condui t provi a conne
bet ween t HS- déeaaerationwaeansl 80 i derated dhough thbaregatioralvaire 1 by vmysoanw by

A h trol 5., Vacyum apped
fodle ) g Ebhauf 911G filohdh HS aRRPAIRL VPSR SRV e anduit 18
sewer pi piTigs Beepﬂtﬁedxﬁdﬂdabwmhé‘m%h@gk of the' BerdioANchRE 1b'|ﬁ%tn é)ﬁj}ﬂi&e{r]j 31
to the 10 nismb5. The discharge valve 2 is aerated throu

R biased byt fis

second opé& inteenal SRIAGARSaN® 104, adich Bﬂepﬁﬁb@glal\.tmetemﬂél& on
val ve151 ithimg Wiivd Bate 102 withdrawn from the valve seat 22 in the discharge valve 2

allowing for an inflow of air through the second openings 15 as diécussed above.

For the discharge or flushing sequence (B), the control mechanism 5 is activated

(indicated by a black arrow) by the activating means 6. This switches the three-way
20 valve position and establishes a contact between the fourth 6onduit 11 and the

vacuum available in the control mechanism 5 through the first conduit 31. Vacuum

is thus connected to the aeration means 10 through the fourth conduit 11, which

confracts the expandable chamber 101 against the force exerted by the internal

spring means 104 and pushes the valve stem 103 with the valve plate 102 for clos-
25  ing against the valve seat 22 in the discharge valve 2.

T

At the same time vacuum is connected further to the discharge valve 2 through the
fifth conduit 14 for opening the discharge valve 2, whereby sewage collected in the

sewage receptacle 1 (Fig. 1) is discharged (direction of sewage flow indicated by
30 arrow) as the discharge valve 2 is opened.
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fourth conduit 11 and through the d| scharge vaI ve 2 by way of the fifth
conduit 14. This keeps the expandabl e chanber 101 of the aeration neans 10
in an expanded state, biased by the int®#rnal spring neans 104, which keeps
the valve stem 103 15 with the valve plate 102 withdrawn fromthe val ve

seat 22 in the discharge valve 2 allowing for an inflow of air through the

second opexkéIds é@eﬁstuﬂé S fHeS eB8AraP még:hanéﬂ{ 8 QFOS és&%ak%f%% e@“ﬁfﬁgh&& by k

sequence (B), the control nechanrs I's actl vat
arrow) by.8witching theathrag-waavalve. po’émam avd re-betablibRes i eoti@it BB the

P acuum av a2l SRlyerRE T fiet St huasharismes And dagiioute ophiet 10 sidmectest.
condu 1 130 horBchatERicas D, Wiieragy g RN e defalloh 1HHahdp Shehrin o
exert e byhe iexpaRdableatharsher 1o, riased h94hamtemeﬂ lepsingRexae YB4SAST™ 368-

i schar ge SealiEnBa e valle SiBh 108 Wit B ofiive e JRRUS ithdrawn G the ve
di schar ge seat 22 i3 thék@ﬂﬁ&r?@@alv@i t\bh&%ﬁ?‘{hé ﬂécﬁa?%e 9%%0?%§J§#éﬁ%ﬂ%

val ve 2, whereby semaqe collected in the” sewage r&ce
di schar ge(‘Pa(Qﬂ P& deyp @‘fe%@ﬂ@jéo\ﬂ] dweaﬂydhumg#dthwsemm peninga 4 5t(aeration

ORElI GN FI LI NGS
ogn” baerfde & aritnBREBEbane AN BRI AC e He ARchttenala . The discuum

connet@i ochbige Balivecmlmglsbf@rbfﬁcﬁsy%y YRS Toht QR ﬁ ré}g.ggcfﬁﬁ{éa‘%iagf&‘ﬁs
t he cont act bet %ea_@l aeratlon valve 51 in the contro ani sm and
{

the fourt Aptheendidt 11 andhtheaaeratioorvatea®d inOthevdrerteddymechia-
Igpws I Nt @idnh®_aerati on neans 10 expanding 5 the expandabl e chanber 101,
bi ased by the internal spring neans 104. As a con- sequence the valve stem
103 with the valve plate 102 is wthdrawn fromthe valve seat 22 in the

wh b h | 2 di - ted
by o dounT BakTafion IRt oceidig i Bk inveRton uisnbrasiien agepitbiosuewt on
mode 1 atite HisehaRRNVAIRE VE Witidthe ZHdVaRAdlsy diSbOSedP ab8e Hvs BRI Hlakfs?:

The dis
10, e.g. the rapid vent valve may be arranged either separated from or attached to

the discharge valve 2 in this embodiment.

The vacuum sewer system is then ready for a new discharge or flushing sequence.
20

Fig. 5 shows a third embodiment of the present invention in which the function of
the aeration means 10 is electrically governed.

The function of the vacuum sewer system is based on vacuum present in the
25  sewer piping 3. The control mechanism 5 directs or supplies vacuum to the dis-

charge valve 2 for opening the same. The control mechanism 5 generally functions
like a three-way valve.

In this embodiment the vacuum sewer system comprises an aeration means 10,
30 which is directly attached to the discharge valve 2. The aeration means 10 is in the
form of a vent valve, or rapid vent valve and its purpose is to rapidly ventilate, i.e.

provide air directly to the vacuum operated discharge valve 2 for the closing of the
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10 charge valve 2 is also aerated by way of the fifth conduit 14 through
the -aeration means 10, the fourth conduit 11 and the aeration valve 51 in
the control nmecha- nism5. The aeration fans 10 according to the invention
thus provides a rapid closure of 15 the discharge valve 2 with the

advant ages di scussed above. The aeration neans 10, e.g. the rapid vent

| ' d f. ttgched . the discharge
valve b emEL TRAIRAEL hkhah G B0 diRe Gdien SepBbLASEE Sin calanption Wi mew
di schar ge @m akfatiin vajve 6qUEhe @ens@0déiige 52 re @ theastalid bﬂti‘f’e’%’é’r‘éh’%%lv‘é‘cﬁ he
S I's

present invention in which the function of the aeration nean
el ect ri cal #9d §80EPISea Magretiq Malve &3, drhich dn \tuu contselacthesaeration irse e €@, on

vacuum pr to B o] The co ol..nmechani smJ5 djrects
o suppl | o asiua fnech 38 EomBelsTH, v Serio b4 Ju Roveiie Hatee Ok

contr ol neenhgeddmopeganaiadd ygdinsics vane sekt B2 inthdaRendre valw e, In this

enbodi nent the vacuum sewer system conprises an aeration neans 10, 30

which is directly attached to the discharge valve 2. The aeration neans 10

i in th f f ' t | dits. ist
T e o3 opt sttt AR Bt L i
di schar ge ivdhpped at qointhas,cadjatent afid dowvnsidahfOBNSARNRIFAM0P HORR G\

. . Th | hani
devi ce. 52 S/ GIRIEE: ? GHApHHITHghoBieshesk \alve @25and fhe N raoodut i tetise
r eads10he contiof nRcHaMBMAY, AtHeOdisKRANR Pive ?B’ig ﬁﬁ{erdo{h?oﬁglgﬂ%ﬁﬁéhgni‘fg's% 53,

which in turn controls the aeration®nmeans € aéer a

canpri ses ad/tievy weyraftbe seicond mondlit & 1pthedughlii2 asrafion aaged51 o GREBoRT
valve 2. In a stand-by node

€ 952 o mB A 5Tl BR0b0h6Ves S3RRME ot A dperp edon ahev
poi nt 33, airdidaaredtoanectdd b he eRMAR diShathe G2 tMadudh the Scdi¥conduit
21, and keeps the magnetic valve 53 in an idle state and the valve stem 103 with
15 the valve plate 102 in a withdrawn position, away from the vaive seat 22 in the dis-
charge valve 2 providing for an inflow of air through the third openings 16 dis-

cussed above.

For the discharge or flushing sequence (B), the control mechanism 5 is activated

20  (indicated by a black arrow) by the activating means 6. This switches the three-way
valve position and establishes a contact between the second conduit 21 and the
vacuum available in the control mechanism 5 through the first conduit 31, whereby

a vacuum connection to the discharge valve 2 is switched on. Simultaneously the
sensor device 52 reads the state of the aeration valve 51, closed of from the con-

25 nection with the second conduit 21, and switches on electric current fo the mag-
netic valve 53, which activates the valve stem 103 with the valve plate 102 and
~closes the valve plate 102 against the valve seat 22 in the discharge valve 2. Vac-

uum is thus directed to the discharge valve 2 for opening the same, whereby sew-

age collected in the sewage receptacle 1 (Fig. 1) is discharged (direction of sew-

- 30 age flow indicated by arrow) as the discharge valve 2 is opened.
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sewer piping 3 and |led through the check valve 32 and the first conduit 31
to tthe 10 control nmechanism 5. The discharge valve 2 is aerated through
third openings 16 and the by way of thejsecond conduit 21 through the
aeration valve 51 in the con- trol nmechanism5. The sensor device 52 reads
the state of the aeration valve 51, aired and connected to the aerated

di sch ; h dwit .21, k h net i
0S8 9° A e O K S S Ao AP S Foradinds
10 " sl 2ty st D ool 458 pos B fesappore o

valve 2 providing for an in \ air through the openi ngs
cussed abdiRRtagtbetweendthes Raralionovalve Whimithes equtrak mechpnisnhé andtthel dis-

heni : . >0} d.b " . : .
reans 5. arde ¥oie 2iduaf tho SBELSE CShurtt 2T AL R siG Hife Beberedideud | "
contact beidyeeadingahs ehanged etflyiof tl'?elaéfa%oh%lvﬁgﬁ\‘fm!@ré%@ihb FRAEhEValcllBim

control nechanism 5 through the first conduit , Whereby “a vacuum
connect i orffAhiecHan (ﬂ'i“'é’élarfg@ caitRad meeghanisin i tetheodiscBarge valve Quisl switdred

sensor dev eration valve 51, .closed of from

the con 25dfﬁgsg§l ?chrr.?g\?ﬁ ﬁﬁ?%&é@t@%%@%&ﬁ%ﬁ? ”%9!“‘" IGavalvg ¢ w%ﬁg\éﬂﬁ%t" e

current t ctetmel0gdthrtheivalwaplate 382 arbivithdrgivh Rdre 3hé Raveadest 4 pnthdQRsW t h

the valve plate 102 d closes the valve plate 102 against the val ve seat
Belorurle Tdve h

22 in the UREIRHY consggyence, the dischamedyalve baeceives air (indicaladdyy
val ve f L ; I | | e

acept acl o SOTER.SRSd fSgTRIEFIARYGR e, ARE Gy 8 4t e oBE AR

i ndi cat e{j sept 22rang) isaapidhe cltised(aetionanede T)i Airdaeatl@cﬂz prc]zvided by way of the

Y. @ 4080 P4090F FORE FI LLNGS 41974, 12 After a given tine,
t-ﬁé@ cont r ﬁ@@ﬁ&ﬁagﬁkgqm@h ?Wﬂt'%}éa'\\lﬁ%ldﬁw?g%cﬁﬁﬁgﬂ BRchanistme.

di scharge valve 2 by switching the three-way val ve position and

re-establishes contact between the aeration valve 51 in the control
mechani smiseaaerating raeans dRaacperdingte thetinventign prayidascamdpidoridsinte @fltheAt

the sage 4 Vatf@?)’aﬁe?‘y"ﬁtﬂg'\é%ﬁg"?ﬂ%éﬁr adi n%%%pgvg.hanged state of the

aeration valve . SRrse

The vacuum sewer system is then ready for a new discharge or flushing sequence.

The drawings and the description related thereto are only intended for clarification
20  of the basic idea of the invention. The invention may vary in detail, e.g. vacuum for
the control means and for governing the discharge valve may be taken from an-
other location of the sewer piping or another source than described above, different
pneumatic or electrical connections from the control mechanism to the aeration

means may be used, within the scope of the ensuing claims.
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connection through the control nmechanism5 to the discharge-valve 2 is
swtched off, swtches off the electrgf current to the magnetic val ve 53,
whereby the valve stem 103 with the vdalve plate 102 are withdrawn fromthe
val ve seat 22 in the dis- charge valve 2. As a consequence, the discharge
valve 5 receives air (indicated by 10 a doubl e-ended arrow) directly
through the third openings 16 and the open valve seat 22 and is rapidly

cl osed tg%&%tion node C). Air is also provided by way of the second

condui t hrough the aeration valve 51 in the control mechanism5. The
aeration nmeans 10 according to the invention provides a rapid closure of

the 15 . di chfarge valve 2 with the advantages di scussed Cﬁbove. The ,vacuum
sever syst emViU e PEELAPYHEM LCHBIFNNE cRar§eage FPeRRGle SEHFEnPPINEThe

drawi nggometiddI o GRS SEwREd AepRLR BY nhidiRisedCa ARhARYvAIPE PROGHed SHith an

clarification 20 of the basic idea of the invention. The invention_ may

vary i nagiafignmeansga VoGl gcneating snesas e genasaling watiuinin hevewar pipinge

di schar < [ r.plping or

anot hor “Bg oI CcRnl AT RRIARE 48 HEEharBE Y ATall e BB mBhl

connect characterised i ¢hatotheragratinec hwans comnprishe aaal vt phate amangsd tayppbe arsed,

W t hin : e suj.ng,.cl.ai.ns. Y. @4080\ SG 00\ P4080FI 00 | GN

i L nest RS e FRTREE Yl e T R G vl ol TRV SEF P ArgReed Bge

r ecept aofithdravenmdiorpi the ngilves seut eot thelt by ishaipptivdgtirecdy apttae | disdirgeeasiseof a
an._ aerat,io vacuum generati ng neans

di scharge val ye provi ded wi t ) ans, a

for genﬂ}ra?@héwﬁa&mqm sedd 05 ARALY i lpiing ?hengﬁaﬁ%rgeafﬁ Weoptierae Hisrhasge Obr
cont r ol Riigiing Bequbingshaidm that e ek pRR ﬁ%@&%@a tBRNSosed ApANRE HRL V4168 1 N
that the aeration neans conprises a Vvalve plate arranged t0 open or close

agai nst S&at velepetheedischarge yalve samavisiedvwitheacuway for epening theameefarshe
arr angegs ' mthe valve seat so that air is supplied
ARt i

directly to al've through the open valve seat for rapidly
closing the discharge valve after a discharge or flushing sequence, and in

that th& val Vacpumt 8ewsr ayystamgeacaasding dboskdmadai elsaracteeised| ine that the
function of the aeration means is pneumatically governed.

3. Vacuum sewer system according to claim 1, characterised in that the function of

the aeration means is electrically governed.

4. Vacuum sewer system according to claim 1, characterised in that the aeration
means comprises a vent valve, which is attached to the discharge valve and connected to
the control mechanism by means of a fourth conduit, and in that the aeration means is

provided with an acration nozzle.

5. Vacuum sewer system according to claim 4, characterised in that the aeration
means is arranged to be opened by vacuum provided from the discharge valve by way of
a second conduit through the control mechanism and further through the fourth conduit
to the aeration means in order to provide air to the discharge valve for rapidly closing the
discharge valve after the discharge or flushing sequence, and in that the aeration means
is arranged to be closed with a given delay after said discharge or flushing sequence by

air provided through the aeration nozzle.

6. Vacuum sewer system according to claim 1, characterised in that the acration

means comprises a vent valve, which is arranged in connection with the discharge valve




seat when the discharge valve is provided with vacuum for opening the sane

for the discharge or flushing sequencg, 2. Vacuum sewer system according

to claim1, characterised in that the 4functi on of the aeration neans is

pneumati cal |y governed. 3. Vacuum sewer system according to claiml,

characterised in fhat the function OL t he aeraﬁion means i s electrically
Y

gover nednd o io e reptrel meeanisue By dnsags b acloyrthcondeth anddpdhatspiifthn

that t NeoRlifikiRoyideR BAcER MR A ARPNKAN artAhY BiscliloEhal@ at tached to the

di scharge val ve and connect e control mechanm sm by nmeans of a
fourth conduit, and in that the aeration neans is provided wth an
aer ati of- noz2aguurg, soysE Aystesb aegordingt entlatm ob.dehagaaterissainnthat thsh aeradionr i sed

in that | | A : i ded
from ¢ harans BrAHdd (o PR Enld P e IR By A0 PR o RPN A
mechani geration vhlvetihéhe ¢dntml grechmssinanrdrierctorpravide airatotthe disehatgeomlveefons i n
order tg provide air to the disch valve for rapidly closin he
di schar TR &g ths ABefiarGe SaRE BT iR or BBh DRI, Frd R 1ot ne
g_er ath i omerraanafir)ni feahy 4§ geehniged Et@ ok Q@l@@bdfvib_tyg vgc@iﬁﬁ e@aﬁh@b%y i fther ciddl

i scharge or .flushing sequence ir provided through the aeration
nozzl e. g”@@%&’ﬂtﬁ@ﬂé@&ﬂﬂe@%%@y&%&m@&@@u& aim1, characterised in that
the aeration nmneans conprises a vent valve, which is arranged in connection

with thg di svhenas sealevssg; m mr&ggm@cmﬂnm dHaeacktRbd Gh (RREC (RN h&iBN
means of a fourth conduif, and in that a fifth conduit is provided between
t he aer BICRBHCORAHSCSHhveRihelvg, Selkigh dgeatiaghed to the dischange selws; angdn dhat the

accordi ' . [ | ot . ' ' anged
o b ot dicctiaflfh iHAEHRE B0l fhel iRl hed BY 4T o Aol Beet
aer at i omdvaimagnetic valse comactdd toehd aeraion imeans.der to provide air to the

di scharge valve for rapidly closing the discharge valve after the
 schar e o ALAGH A SIUBC el f AR SHERRARLSN FREIR MaRbL3"EC"
way of mbend suarringedndube opened by the magnetic valve when the sensor device reads
that the vacuum connection to the discharge valve through the control mechanism is
switched off in order to provide air to the discharge valve for rapidly closing the
discharge valve after the discharge or flushing sequence, and in that the aeration means
1 arranged to be closed when the sensor device reads that the vacuum connection to the

‘discharge valve through the control mechanism is switched on.

10.  Discharge valve for a vacuum sewer system comprising a sewage receptacle,
sewer piping and a vacuwm generating means for generating vacuum in the sewer
piping, which discharge valve is provided with an aeration means and is arranged
between the sewage receptacle and the sewer piping, whereby the discharge valve
‘and the aeration means are controlled by a control mechanism, characterised in that the
aeration means comprises a valve plate arranged to open or close against a valve seat in
the discharge valve, that the valve plate is arranged to be withdrawn from the valve seat
so that air is supplied directly to the discharge valve through the open valve seat for
rapidly closing the discharge valve after a discharge or flushing sequence, and in that the
valve plate is arranged to be closed against the valve seat when the discharge valve is
provided with vacuum for opening the same for the discharge or flushing sequence.

11.  Discharge valve according to claim 10, characterised in that the function of the

-acration means is pneumatically governed.




8. Vacuum sewer system according to claim3, characterised in that the
aeration neans conprises a vent valve,-which is attached to the discharge
valve, and in that the control nechanismis arranged to control the
aeration nmeans by way of a sensor device and a magnetic val ve connected to
t he aeration_peans. 9. Vacuum sewer, system accordipg to claim 8,

char act 2%1 seE)l?CE‘a’Eg’?aYalYfF]éc% itBnCIaWélesc Fragieristeh By thay the fgdisepfihet he
magnet i gepaibN e1cAhe R di&8riss veligdg ce reads that the vacuum connection to
t he di scharge val ve through the control nmechanismis swtched off in order

to provige air to the discharge valve for rapidly closing the discharge

val ve aﬂ er gec Y g acenrding forslaign éQqﬁhﬁé@?n%iﬂ that e agmaEOR ERGHOS 0N
means  tsmpFis&Nd$ent 9alde, &h%gﬁ Ataehed E@ﬂ%ﬂﬁ@%arg@twhﬁ% AP

vacuum connection to the discharge valve t _ e control machanlgm i's
swi t chegowfrol mechabisse Har tsanaiofer fourttn conduiy e thasythe eanratderp meina gs a

sewage fnecﬁf‘?@éda\%itﬁ’an&fah\f\l%hn%.kﬂiepg and a vacuum generating neans for
e

generating vacuumin sewer  piping, which discharge valve is provided
with an aeration neans and is arranged between the sewage receptacle and
t he sewdd. pi Pisehargehehataccotdinglts claamdd, vhdraeterisgttlin thet theraatdtion nremsds ar e

| _rechani .ch i i h i
reans. Ol EEhEL OB A I P GRE RS BRSOl IR e TR
seat i ncortdnét threughatgecoratol emettadisnt kadviirther phrotigh ithe dbiiti ¢oddiie thehe

wi thdrawn fromthe .val ve seat .so that air,.is supplied directly to the
di schar%a@%%eapﬁr%ﬁﬁeliﬁbp%‘@e\?gl %ﬂgeeg%scﬁqgge Y5 Rty rapt é’i‘ﬁ@m{‘«ﬁ S

di schar gischiabey 9alat hfitr fieHischbaeds Mishfdgielidittes SAVBIGS: thRNMErdtHdntAainstife
valve plate Ts arranged to be closed agai nst_the val ve seat when the

d to be st .
di schardeanggve beslossd gvithia givan: delansliensaid disshaae oy fuskingsequense hymair
di schar Rledfthiénbi &Wcﬁ.[’lﬁ 1. Discharge val ve according to claim 10,
charactlg?)ivseeg I n ?hg%t e un(gztzll%n of the aeration nmeans is pneumatically
governed. 15 12. Discharge valve according to claim 10, characterised in

that t hld.f urldischargefvalieeaccatding itoclaimahg, charatterised ipahat thgoseratieimeass
Dl SChar Ginye% i Vald)duith G ABhdQd of WBRAGHSH Wl e dlstBhrgbFREhA ' O"
connected to the control mechanism by means of a fourth conduit, and in that a fifth

conduit is provided between the aeration means and the discharge valve.

- 16.  Discharge valve according to claim 15, characterised in that the aeration means is
arranged to be opened by air provided by way of the fourth conduit through an aeration
valve in the control mechanism in order to provide air to the discharge valve for rapidly
closing the discharge valve after the discharge or flushing sequence, and in that the
aeration means is arranged to be closed by vacuum available in the control mechanism

and provided by way of the fourth conduit.

- 17. Discharge valve according to claim 12, characterised in that the aeration means
comprises a vent valve, which is attached to the discharge valve, and in that the control
- mechanism is arranged to control the aeration means by way of a sensor device and a

magnetic valve connected to the aeration means.

18.  Discharge valve according to claim 17, characterised in that the aeration means is
arranged to be opened by the magnetic valve when the sensor device reads that the
vacuum connection to the discharge valve through the control mechanism is switched off
in order to provide air to the discharge valve for rapidly closing the discharge valve after




conprises a vent valve, which is attached to the discharge val ve and
connected to the control nechani sm by ans of a fourth conduit, and in
that the aeration means is provided ml h an aeration nozzle. 14. D scharge
val ve according to claim 13, characterised in that the aeration neans is

arranged tq.b ene vacuum m t he_di scharge val ve, by way of
a secong1 Bﬁﬁgﬂg h& SRS 1 ﬁ@§ﬁﬁ§ﬁﬁ‘ﬁﬁ@ﬂﬁé¥apﬁpﬁﬁbﬁ)bﬁe

fourth emRedivhdnothk @@nso@‘%fe@ide%a&?ﬁﬁﬁ tHe“verﬁﬁf cdifheBROY kd ﬁlea&{rscﬁaf? & Blve
dlschargg lve for rapidly cl o g t he discharge valve after t%

di schar theonirahmeekaisa ¢dipme hat the aeration neans is arranged
to be closed with a given delay after said discharge or flushing sequence
by air provided through the aeration nozzle. 15. Discharge val ve accordi ng
to claim 10, characterised in that the aeration nmeans conprises a vent

val ve, which is arranged in connection with the di scharge val ve and
connected to the control nmechanism by neans of a fourth conduit, and in
that a fifth conduit is provided between the aeration neans and the

di scharge val ve. 16. Discharge val ve according to claim15, characterised
in that the aeration neans is arranged to be opened by air provided by way
of the fourth conduit through an aeration valve in the control nechanism
in order to provide air to the discharge valve for rapidly closing the

di scharge val ve after the discharge or flushing sequence, and in that the
aeration nmeans is arranged to be closed by vacuum avail able in the control
mechani sm and provided by way of the fourth conduit. 17. Di scharge val ve
according to claim 12, characterised in that the aeration neans conprises
a vent valve, which is attached to the discharge valve, and in that the
control nmechanismis arranged to control the aeration neans by way of a
sensor device and a magnetic val ve connected to the aeration neans. 18.

Di scharge val ve according to claim 17, characterised in that the aeration
means is arranged to be opened by the magnetic val ve when the sensor
device reads that the vacuum connection to the discharge valve through the
control nechanismis switched off 1in order to provide air to the discharge
valve for rapidly closing the discharge valve after




16 the discharge or flushing sequence, and in that the aeration nmeans is
arranged to be closed when the sensor device reads that the vacuum
connection to the discharge valve through the control mechanismis

swi t ched on. ABSTRACT VACUUM SEVER SYSTEM The present invention rel ates
to a sewer systemconpris- ing a sewagelfeceptacle (1), sewer piping (3)
connect ed @q A%@Tﬁﬁtﬁge receptacle by nmeans of a discharge valve (2), a
vacuum gen r):\tl ng nmeans (4) for generati n% vacuumin the sewer piping, and
a control nmechanism (5) for controlVACUUNgSEHERISIEREMge val ve. In order to
achi eve a Thine reszmt dnveritiosi efpted té beselvecsaten sehpas{2) after discharge of

the sewage fromthe sewgqq? rfcept acle (1), the vacuum sewer system
further coRfd SRWags recapiacle ATveawsr pipi)g (3 cannestad ¥ ui d communi cat i on

W th the dhachay : .S (5) is arranged to
control the aer a%?%%bﬁae(ggngyﬂ%% f}ﬁ%t‘fﬁé‘ggﬁ?@?%e fon also relates to a
di schar ge & ¥hogurherfevatisy ateansvds fonyeesvating waceom iFi g. 1)

the sewer piping, and a control mechanism (5) for control-

ling the discharge valve. In order to achieve a more rapid

closing of the discharge valve (2) after discharge of the

sewage from the sewage receptacle (1), the vacuum

sewer system further comprises an aeration means (10) in

f“") | direct fluid communication with the discharge valve (2).

The control mechanism (5) is arranged to control the aera-

tion means (10). The present invention also relates to a
discharge valve (2) for such a vacuum sewer system.

(Fig. 1)
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