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1 Vacuum Sewer System The present invention relates
to a vacuum sewer system conprising a sew age
receptacle, sewer piping connected to the sewage
receptacle by neans of 5 a discharge valve, a vacuum
generating neans for generatinz vacuumin the sewer

pi pi ng, a control nechanismfor controlling the

di scharge valve, and a vacuum buffer neans, according

1,0 theespr)reangl%e; of claim1l. The present in- vention
VAU SEWEISYIeR \ acuum buf fer devi ce according to
the preanble of claim11l. 10 In vacuum sewer systens,

where the function of the sewage receptacle is o
Tow eresantbpvesiten relatérete auvastiuph seus gystesn @inmprising a sew-

SR PR p TSR ET 1 Bt RS r@badidy means of
Hdpich@rgslivarent vdeaudh g@hammgvme\éﬁsifar hBRefdtPNY vacuum in the
direction of sewage. 15 Wien the di scharge valve is

Ryeerepipinthed Qariliohimeshenisng folernteallingehealisgharge valve, and a

her i air _entering,the sewer piRiNg. ns nt | .
YRRl ire? rhe e, Ao BRng e R e RIS IR M e R iRgfsent in-
\ﬂﬂﬂid‘rpéfsg()’\é_ﬁt@é ng 4 U&Lﬁjrﬁ%lﬁf&edé/\ﬂbé/ @cccﬁ%ﬁ’n@@o tRe dr@&V‘nble of
for appropriately opening the discharge valve. It the

cjaigudh sewer systemfurther includes a rinse water
arrangenent with a vacuum 20 governed water valve, the
| ow vacuum | evel may i npede the function of the water

Iabaciums seRbdr. sydleinRe viitdteekle Afnctibe of BsERbwadeerRideplacle is
t he sewage receptacle may be e.g. a toilet unit or o
goyereed gonwvacuiinadhe souire ofaseubasinermaiywisr theesewer piping,
T ‘ riginatd fr .
RGBTl THe S SFCHIR S R el o Fboin of e
seivedi Pighnd Gdjdoemt ehg. disclsdrgls, valas hin kAsi flowsdieyion ef Gewage.
The rinse water ar- rangenent may be depl oyed

Wepeihejschisaetvdve kupeaned, theagaium 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

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
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
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-
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Previously, to avoid this problem a vacuum buffer
means in the formof a 30 vacuum contai ner connect ed
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 addibional vacuum volune. A

| arge container requires additional space, and also
extra piping or tubing. Further, installation of such

SieBP BRIl Ay Qe R GaroBIERNARe pdfes aationab space.
hh@ 4186 O8xtPd Zfiping OF @BIRE! F@lfthéﬁeinﬁfa?%@i\%]i Eﬂ\@?ﬁgl 8Ncontainer

is to achieve a vacuum sewer systemin _
wiibire adieyeatiearacegtaciecs aastdl denclasitgwiiectars ip nooredeidless im-

vvi%h %n e{fﬁfﬁt}i ve vacuum booster. A further object of
PA S'B e%léeho 8Re%F 8% s to pro- vide a vacuum buffer
nmeans, which inproves the operation of the vacuum 10

sewer system These objects are attained by a vacuum _
Anvehieelyet the pcesand-invenfien i taiachievenal vacuaouaewer system in

PHT TRARBP S it ot BvOlBl AR SRIER of rEFRIER with an
@fectReudbui iRost@ansriradr dijex et eastdiskhP NlentRelidto pro-
for governlnguthe di s- 15 charge valve, and optionally

s @ vReuwR buffoameans; nwhigh difroves shaueperatien ypf the vacuum

e The f ans, conprises an actijve
SERPtGRv i THES CByhte oFL fFRR G EchG SRy BE Y 48m acoora:
ingabandisim and 4 Dec RENIUfRIrThBgns Ak rHBIgRAERIMe 1.
defines that the buffer device changes froma first

node to a second node, whereby this change results in

is ea}.si; . _the, Vv level avail- 20 able .
TATOHRE 48R o ahe B dafior Y LY e N Rigrarcy R Ewien <
advant dgéfer snédred eilalt pirbGides @fdd'iﬂ’tﬂia’cmﬁabuﬁn"bﬂfrf@éyerninghthe dis-
device. An advantaqeous arrangenent for achieving the

cherge vabve, aad apipnatheakier theewais Yalve.cin el effestive and timely
rﬁgnhgr‘{eﬂebya&m% Helrte¥ PblId E6mIFNEE GnCIR)E 517G 8lvice in fluid

encl osur e
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 leve! avail-

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
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

the first tubing through the flow port,
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with a variable volune and a neans for expandi ng the
vol une of the enclo- sure froma first node to a
second node, and in that the enclosure is in fluid
conmuni cation 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

in havi he. engl osure of t .
SO S MR ol Eir B o MBETl BIFIrET i Safcts e active
baffer davichesrhprigingas figid tlgobhed p@ibs aneret@Rttabhed flexible
nmeans for expanding the volunme of the enclosure com

plansbiagea aggrthegneaas for expandingahewolfiorensf die enclosure com-
gﬁginavei %;nigm eﬁ%_encl osure may conprise an expand-
e“bel'T ows, %

WO "opposite flexible nenbranes attached
to a tubular neans, or a cylinder with a piston,

Aherrahivet foernmeahachievingxpaordbn gricdhssurel mag fmpitide an expand-
encl osure conprises a_spring neans. An advant ageous

WiphRivEntWLePPeglR Bexinl Mrambranesptiamheguiosd tebulgr means,
S8 oy PRIBE P R BB r L BB gy me o

the endiesurecopnpnisetea apdeginieghssuct i on effect in
conbi nation with the spring neans. The vacuum sewer

stem conprise a plurality of se e receptacl es,
A aa adnotzctTaRoRe ML forcreg-dating e SThiRg, ai1d gigration of the
BN efFBE AayTRCadfVAE byl préRaRT] 6e %\Brpéﬁ‘tt\k}l’]{ﬂ & nozzle,
shell encl osing such a sewage receptacle due to the
whighl meiyzbe ofimérsicgd e didérf &0 plevideea démiremcsiuisteon effect in
buf%er devi %ﬁéga)é advant ageously be provided with a
GYNGGEHORVARRSPIRISPERTSt 0 nore exactly control the
timng of the raising of the vac- uumlevel for the

Tentasluriesdeai syaterD midyecHapidd £ PVRralify 6f 8BWage receptacles,
preferably conprises an activating neans for acti-

whereby the active buffer device may be installed within one or more sewage
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.

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 12-186.

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

Fig. 1 illustrates a vacuum sewer system,

Fig. 2 shows an embodiment of an active buffer device,
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vating the function of the control nechanism

Advant ageous features of the vacuum buffer device are
given in clainms 12-16. In the follow ng the present
invention is described in nore detail, by way of
exanple only, with reference yo the attached schematic
drawi ngs, in which 25 Fig. 1 illustrates a vacuum
semer system Fig 2 shows an enbodi nent of an active

0 S e B b o sower

§W§éﬁﬂpﬁﬂv@&e(§ie\ﬂtw\bﬁ Be@e BGifev@eligtf er device, Fig. 4
shows alternati ve enbodi nents of an active buffer

biey Aehovemhaltgingtive emepbmemé@f ﬂneacmwe\buﬁﬁn ieyidepapdof

Fido s B0t Slesil Sy ehfectils BRI GHPEF o sewer
Hrstéer pdﬁNdié‘cﬁwnhFargaltdma}tlklésérﬁﬂbéﬁnérﬁl &f Deadluth biERielevice.

an enbodi nent of a vacuum sewer sys- tem conprising a
sewage receptacle 1, sewer piping 3 connected to the

Fs’ﬁw’l lﬁlggtrét%gqﬁt ﬁi r%i %fg%?%ﬁ Orf'wggfidi 3@# ﬁ{e %gfl%:/ﬁér\ﬁeseWer SYS-

vacuum ge means

tens cumprisini e sawege ﬁéd@p&ﬂ:BT ey pipin $@<Wﬁﬁect§&$b &Rt sew-
IS provided with a control mechani sm 5 control l'ing

%r%ﬁ%ﬁ%{ﬁgﬂebv\mﬁw of artisehargeavalee Quﬁﬂdlﬁ vaguuteatRyerating
t'aﬁ ?&lopghg ting ijiﬁeme bé\he}’?@gi %'thWaﬁgym sewer

buf evice e vacuum Systeém

symdamoﬁe pravidad ditht y cohtre Ewhad aneA (B furl mtidlliRg the discharge
rel ated di scharge val ves, (water 15 val ves contr ol
Y?é‘é%&n%‘i‘rﬁ" tha vaeuppebyfier sreansy ivdaish agperding tetthe present in-

AR jo 1 aUR0H UIHAP REURE' 100 THRANUIIY sUflef SUSRER AR include
asqmeralﬂysbénsewagmlredepitgcl\eacuum ceiied! disehbajy smves, (water
are |

vafves) 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
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
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 hutton or an infrared trigger device, for activat-
ing the control mechanism 5 in order to initiate a flushing or discharge se-

guence.
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20 known in the art and are not therefore explained in
further detail in this con- nection. The contro
mechanism5 is connected to the sewer piping 3, at a
poi nt 33 ad- jacent the discharge valve 2 in the flow
direction (indicated by an argow) of 25 the sewage,
by neans of a first tubing 31 and through a check

val ve 32. The control nechanismb5 is connected to the

1 6 SRRt res o BBGF 2aomBoteaEa® ekt Sulalpyibw also

pPeViaBARGtP a ik wateraarp rAkht 86mPristty hRARF Upply 7, a wa-
trigger device, for activat- ing the control nmechani'sm

teri valve 8eand a rinsietwates rozeleus im ggnoectibrs wtitr e wdlet 3@wl. The

5. 1 ' nbodi t t acl .
PSRRE methahrd & AisB 38095 e RReB SRR e PRt Vale B and is
vEhREctad HREIGEITBY ImEANDEF 8 tMEd JubRL1. supply 7, a wa-
ter valve 8 and a rinse water nozzle 9 in connection

with the toilet bowl. The control nechanism5 al so

[ nction of the wat.er, val,ve 8,and.is,5
B8 Relpok BreMtatly fpviish B8 A BRer R Srabnkatisy ndyer. otc. as
drRvBSEd SRS, TN riRBY vRateP aPRiIngewidritdl. oftidHal and its use is de-
washbasi n, shower, etc. as discussed above. The rinse

peRdentafihe dwraf sewaapreenpiacland its use is de-
pendent of the type of sewage receptacle. 10 The
active buffer device 10 is connected to the first

Thiaafve bufeetdside thas connkbtRld fE R ArENubIPd A1t Between the
check valve 32. The active buffer device 10 pro- vides

ePRIERIUTALYYEIE? andrthg qhesk valve 34ukle 2etive betfer device 10 pro-
viagy Lé"?/fcgjt‘ﬁ‘e?ﬁ Bt Sterl ?ﬁna' éﬁ%%rsﬂ?é ebﬁ,}aﬁ%e\?éfl&r]tc %'r% \%E%Jum sewer sys-

appropri suf 1 ci vacu

teperihngrdehaodgasizange anbpprépri@tdandiseiffiiahy ¥a8uuhd level for
depl oyed. Fi % 1is only a schematic illustration of a
eRENIBY the dischaggmyalye 2 padiwates valysd, if depioyed.

Fig. 1 is only a schematic illustration of a toilet unit. Usually, the toilet bow! is
arranged within a shell portion, whereby also the discharge valve, water
valve, control mechanism are arranged within the same shell, often sup-
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

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
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
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arranged within a shell portion, whereby also the

di scharge val ve, water valve, control nmechanismare
arranged within the same shell, often sup 20 ported by
a frame structure. Cearly, there is not nuch space in
such a shell. Due to the so-galled "active" feature
of the active buffer device, its volune nmay be kept
rather small, whereby it may also be installed within

: ther with the other components. This is
Oy Blen ARRER 9, s, Bab rE B Elq SORRCHSopphy ! Trtorna
8ENAR trAGMITRY4 3 afrabgetiaal dgRhd theL POINGTS P RhaMaklive buffer de-
other types 25 of sewage receptacles. Fig. 2 shows an
¥iesd@ fremia firstanode {fFige3bigr 4 secarel mxadelFigvdli ch for s
an enclosure conprising a rigid cup fornmed part 101
with a thereto attached flexible nmenbrane 103. The
Figher, ahe righd @Bg fBamnkedlsbkt 181 s Wﬁ)/d)\ﬂaﬂd With a%icd port 105 which
circunferential flange 102 to which the flexible )
iveatpnaed toode insflid eemeaumigatien yittpthte first Twkisg 31 at a point be-

re. | | de ' it er na in ns
Eh PRy BE A4 R e B8 VBl B 5 0F rroctce o
sadtionbéfeotabuiie, fireh lilsiby 31 avHeht 8endbiunsd bf Mt ABANS buffer de-
104 is arranged to expand the volune of the active

Yige {18riscpapided frony thsnfisstfmede tadhe gatiogd mipdee The flow port

SRS 400 ey AR 88 s
miigeanhed/decaube |dvel fih whe fieonpipimg 3t) and Whétebyhaiddsrile vacuum

tubing 31 at a point be- tween the control nechanism5
IgMel eYriladiednr the santiol medeaamid af e dine avhen the discharge

[ [ tubi ng 31 when the vol une
%#G%EgygggﬁgggghﬁFé?ﬁﬁgPBébbe 10 i s expanded fromthe
first node to the second node. The flow port 10 105 is

rovided with a nozzle 106 for regulating the flow
5 SurgHan shtkg peltye bpffes devicgelQ wall movy Bediseyssegeanith refer-

deSb BhPEMNREh \Rfn 2
41 BRPOTATER SRR D a8 Sy RUVE LRy st
vdeaudt sthagigen leadlvie gernieratgaeoednainthineddiyntheopetuum 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

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-

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

level available for the opening of the discharge valve 2, and the water valve 8,
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15 This function of the active buffer device 10 w |
now be di scussed with refer- ence to Fig. 3. Wen the
vacuum sewer systemis in a rest or stand-by state,
vacuum at a given level is generated or maintained by
t he vacuum genera- tion neans74 (Fig. 1) in the sewer
pi ping 3. This vacuumlevel is also available in the
first tubing 31 through the check valve 32 and

FRBAPLT 0, 15 BE 55T o A BB 20 B 86 s n
tHapgeeAEMRACION] thit [d §esiHed HYmEBAS Sf Ble b&®ve buffer device 10.

activating neans 6 (e.g. by pressing a push button as
i ndi cated by a block arrow), the control mechanism 5

508 e 3 O DRSNS A T RE e

ine3 T.0MMhied! theeedtating vl 4k SOWEASIVEH HSe Yingt taBinglPrebswre is ex-
correspondi ng manner to the water valve 8 for opening

efied shratigh thekewrporiARh towards thentexjble/alepebranies103, whereby
e e i i, the cuum l.evel in.

PRIAE el Sl Redn S B TS i dBer il e 4hR PR B deico 10

Wi xpadldetifeomaity éire rhoae (Fie 33 evagesdcondninaeleq Flg. 2)asising a

means that the vacuum 30 | evel available for the )

&R deod VEREUR generagionelfed to thediust wdingBdr Thig suction ef-

| f.7 u ffici .

ot ft PV Sl S0Vl 88 1 8 rdPhneghpnism 5 ana

mevessinyoior théiapprepriatel gehiby offtlad disehatdevalekiyand the water

buffer device 10. The flow port 105 of the active

YAi¥¢ 8r device 10 i s connected to the first tub 5 ing

31. Wien the vacuumlevel is lowered in the first

tubing, pressure is ex- erted through the flow port

Tbadivvetadss bhiehd betiveobaffordbvisaactORlinghe tkéynvdrin are that

i nt er.nal ring. means 104 is_triggered so that the |
tbetchetmﬁ‘ YA RO Vides q sUBIgeRa@sULMyIRval Y3 pdpimum vol-

JREEHEESNrd) mdthbhfsns 8RN sIRflGerdh \'{%uu@] Ig%’isélﬂ?)l?gsh a num-
suction, i.e. a vacuumgeneration effect to the f1rst
harbofnsevBdge Teceptadiesiae ditclidrgkdcat tHeusamai Be% aie further the

I | . il,able to the control hani 5 d )
icelllr ade v Vi dfishtsst valve 1o gBH s oa FREBITO N aTegatevice

Al ¥endiods ' Pré&dfE equalizer in the sewer piping and the tubing

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

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
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.
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val ve 8. The advantages of the active buffer device
according to the invention are that 15 the active
buf fer device provides a sufficient vacuum |l evel by a
m ni mum vol - une, the control nechani smhas a
sufficient vacuum | evel althoggh a num ber of sewage
receptacles are discharged at the sane tine and
further the risk of blockage in the discharge val ve
is reduced. The vacuum buffer device also functions
as a pressure equalizer in the sewer piping and the

Figbunghows) soax@tblohRe e alferdasive einbodinightofA thand C of
increase in the vacuum | evel by means of the active

pupctye dolfies devipentd Albthieniesy !bvye@tﬁ aeipmr@pnduedt\wth an inter-

FATEMEERI s {0 551 3T BEPEIO0 L 83 Rl #4128 The in
teheall dprimdpaTdant thay %&@Flah@ddiy&&baél%lé&hdeﬂ radet means.

cl osed, the vacuum | evel re-establishes in the sewer
piping 3 and the first tubing 31, mhlch results in the
Er%g)%ﬁﬂngat tﬁ\h?o%i)trisgrg eaggg%éIS%%%ZW ]‘/%g a%l%léanr?éz)trgwded by

an @wpbhaambeaﬁmlo@i Irﬁclddmg’ltfﬁ@vlﬁfeiﬁal bpnhggmréaﬁgmm Em-
formed part 101, at the sane _tine con‘[)ressn ng
Q?ﬁ'mﬂj’trﬁﬁﬁ@pﬂﬁﬁsf%‘r enplesars Wik o yadableowoluge pr@wdad by two

c%rﬂ:ﬂ%@te ln(?br%?lle¥ 105@1‘?3%%%%@%5?{@@%&?' s ﬁrﬂgféﬁhng the

an active bu
iatdradi spring afeenprmﬂ desbodirhean O ebatprigasl as @richgure with a
means 104 and a flow port 105 with an internal nozzle
vaggbleryelymesoroyjded bg;ﬁ PRtk with Bepisiop) we@neyncludmg
[
et RaPuGiiq i ina AN S Ffion, J3RRSL Tk dhmbodiments cor
regpord texpefigiadticn betheoembb@imient distiusged ive conhectital with Fig.
spring nmeans 104. Em bodi ment B conprises an
%nclosure with a variabl e vol une provi ded by two 10
opposite flexible nmenbranes 109 attached a tubul ar

means 108 including the
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-
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-
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-

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 .
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internal spring neans 104. Enbodi nent C conprises an
enclosure with a variable volune provided by a
cylinder 110 with a piston 111 and including the
internal spring neans 104. The function of these three
enbodi ments cor- respond to the function of the

enbodi nent di scussed in connection with Fig. 15 3.
Fig. 5illustrates the fl ow connections of the contro

it of the.,y m sewer system provide Lth a .
M i oitanbed IHOE B Flao M 16 Vit oo Bngraeviee 13
Bl i@leabedWThis AestieBaharfekpargden i(Meré®RNst vdllfhe) of the expand-
conmponents and there to re 20 | ated reference nuneral s

lerlelloyril1 Thdua do dheforge of tlae ntermal spningoneans 104 resulting in
b \ 1 e -
£l BleCipbUF 6L i Boh, M B3t R By

TRNBICUSES |/ agaaliie feeiOforttoll @ecl@tieni 5.ng the pres-

25 sure in the sewer piping 3. The pressure sensor 11
is connected to a trigger device 12 arranged for

ATGSRE RS BTl M8 P YL B R PRy o e
endibiehsvasitgnaStELEpricy Theshs Sounarl Ees Flooy petangs kyith the

state, a given vacuumlevel is present in the sewer

28|en 408 ag et ga by definipgs ey erelowrersd pressyedoe sctiyating the
30 ing of the discharge valve 2 is

%@?gﬁgggggggqghe control nmechanism5, the vac- uum

level is |lowered. At a given |owered vacuum | evel the

ressure sensor 9 11 is arranged to triager the .
PirgRRANGIBYitHEgENiNg iRBARD N A BE | useRr afgwalvn cenpgctipg with the

- Thi N i ' of
GBpEaRbHints DEBIE At b e RACE LR ALERERE 2
force of the internal spring neans 104 resulting in a

uction effect through the flow port 105 to the first »
ﬁ%‘ijf?d"'gﬂste'rﬁ‘éir"é@yd%&f@i“ﬁg rs1atRe thatato e oRbI iIntoaded fpeclarifi
t Tee LS . i - _
it 6 T RERR! (B S Peryh PR SR B v o
within the scope of the ensuing claims. '
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abl e di nensi oni ng of the spring neans 104 and the fl ow
port 105 with the nozzle 106 as well as by defining a
given lowered pressure for activating the 10 pressure
sensor 11. Corresponding triggering neans nmay be used
as well in connection with thg other enbodinents of
the active buffer device described above. 15 The
drawi ngs and the description related thereto are only
bﬁﬁgﬁded for clarifi- cation of the basic idea of the
tion. The invention may vary in detail wthin
the scope of the ensuing clains. 10 dains 1. Vacuum
sewer system conprising a sewage receptacle (12 sewer
bi pagguim ggewebﬁmf@rre@onwmmgs%m\gege geegntachee(1hysewer piping

(BBt ] SRS LGtk T S ST 2

CAiUNe | gemeedniig shedri (4)%r YefkFatidg R8chde @ §@NS8WEr piping, a
val ve, and a vacuum buffer neans, characterised in

eanirol mechapisam (Buffeercontralling shprdisekargs valyei wad a vacuum

l?l&llff%rehe%%\é' Rar(a]cgérle{(e?jo;rl ltH 3 tf’l%e 14 u?ﬁtbu%rv\dne?E%% Il%ilborlses an

ani sm wer plping
Fotivéasulfien gevies (so)sinefiuidcssrheiuidcdtiore WathmtHe control mechanism
characterised in that the con- trol nmechanism (5) is

(1) andiitle soWRTRIRIAGIBR with the sewer piping (3)
t hrough a check valve (32), that the control nmechani sm

%g}/\?iéé'i'gg g/stté’moé&otqw ﬁﬁh‘ﬂrﬁ' 4 Hl:‘feﬁéétfn?{ the con-

or opening t e va ve I n of-
tr@I dhentimusge tﬂjerssawagﬂdre@mmmbetnﬁni)wlthnme rseWmt plping {3)
5 vice is arranﬁﬁgsgetwee

ﬁ%‘-’ ﬁt g Né a@ggﬁﬁ?kjheamt{ emeRBaRisOy (rﬁypeﬂﬁo pro-
\ﬁﬂg%cﬁﬂ’npfoo‘gﬂed@tseﬁgﬂ \%]9& (ﬁ’)aﬁ)lr“HBe'hﬂ"l% %'&h% ealvelé/e in or-

mechani sm (5 e openi ng of "the i sc arge

de)to @iscNargeutheseswags yeteprtadec(d),damd) in chatl tienadtjve buffer de-
v%]é"l E Stlg %Irl'sél%%eld%ét\t)vaetentth% (yontrol 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
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
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
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uum sewer system further conprises a water supply (7)
for providing rinse 20 water to the sewage receptacle
(1), that the water supply (7) is connected to a rinse
wat er nozzle (9) arranged in the sewage receptacle (1)
through a water valve (8), tfyat the control mechanism
(5) is arranged to provide vacuumto the water valve
(8) for opening the wat er valve in order to provide

PP 8P hoand e B o LG e /A Hetitprg 6 2 sec-

6@@trh©He,fT§ﬁbaﬂlt§Fm(tﬁé etitibduie :§hﬁ0ﬂmmaéd/rﬁnﬁﬁ~a&atﬁdh with a first
order to pro- vide additional vacuumto the control

Wéit%rﬁ%)nﬂr(@)lgﬁﬁdnbet\tvree@ﬁbﬁicngtr@ﬂ mqg@alnj@me(,s) aad\ide(gwer pip-
g L ST o SR TO ARG el o iR e Phgiion elfopyip the first

COWRG (FO3hAuGHtHOBWDH M (105, vari abl e volume and a 11
means for expanding the volunme of the encl osure froma

first nmode to a sec- ond node, and in that th
Bndesduiesewer gystem acwmtfemlah%phwagtmﬁeﬁ&m that the en-

cgggu.ut f&of %ﬂé a%"t:‘iz@“&@ﬁeubﬂ%%s ﬂbg ﬁ%gﬁ%%'oev p@pﬁ&tqg{ggrﬁbd part

(i101brajﬁ’rerém attdelosd &degibdd Inmbféree:ﬂaa) aie i ithat thebmeans for
tubing (31) through the flow port (105). 5. Vacuum
SRRAAIRG WP WERR PHIHRCRYOBYER GRMPTIERS A S8T B 98ANS H104).

that the en- closure of the active buffer device (10)
& OVREL HPSswés QYQeﬁPctf,d)rH t@R[dim ﬁl%ra ﬁerfsaanﬁtmat the en-

attached fl exi bl e nmenbrane (103) and
alesirrs ctm‘nprlem)andéxrgyrm@la/bbmmsdﬂO?hdmnaﬂnmsuteeﬂex:ble mem-

GOBE D ity B A RitTan meatis 4108 or FeSAmAeT THED) with a pis-

t8R-(1¢4 P%Hoelrpﬂm?rthéerﬁeaﬁs %.pafa.siém.ﬁgb&le' Wil 87 ke EWRlosure
opposite flexible mem branes (109) "attached to a

qoubpitisas arepring (Med)s (1dd).a cylinder (110) with a pis-
ton (111), and in that the nmeans for expanding the

f(”l)k%[ﬁj rﬂfseRN 5 s%%%r%sa%c%rd %%r@%ré]g i 4a cﬁgFac?gn&Eaa {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

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-

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
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15 7. Vacuum sewer system according to claim 4,
characterised in that the flow port (105) conprises a
nozzle (106). 8. Vacuum sewer system according to
claim1l, characterised in that the vac- uum sewer
system conprises a plurality @f sewage receptacles and
inthat the active buffer device (10) is installed
separately within one or nore sewage 20 receptacles

r. wihin a shell enclosin uch a se -
ot fitetirb® B % B oarlind SeBrrt ikl 3 forgeperating vac-
Gl 1M the £dVaé ﬁ)@(‘i S8 & Rohtrel rﬂélﬁ‘naﬁ@smt('s)/ﬁ)r@d)fnftﬁﬂl|ng the dis-
device (10) is provided with a triggering nmeans. 10.
q}aafgamaﬁ‘ee\echwgt@mdcmoﬂmtrtbet\aacuum rauffer means comprises an

sewe

SARETFARE BR%eell LR ny b edME i RaT Yl PYZEFiol mechanism

(ﬁgpgndzﬁetgbmr?f.phbquontroI mechani sm (5). 11. Vacuum
buf fer device for a vacuum sewer system conprising a

sewage receptacle (1), sevver i ping (3) connected to

15 ¥asewaybufiee apans dey mawsclﬂn f chagactemsadyin that the ac-
tY\?é Kﬁﬁgghevﬂte\/ﬁ%kjﬁwrﬁ%&a&ﬂ BHci%EBFbSvM? fv% iab]e volumfa and a

generati ng vac- ewer I ng, and con

rmeahanﬂmrsax;ﬁ@duhgrtheommmlel dfl’tgetdiﬁ:lcﬂhLﬁ'e fﬁd“raregﬁrs\tfrh&@e to a sec-
characterised in that the vacuum buffer neans

Pdesang indbat jRe wrekasuradyiig diyid mommunieatipn with a first

GBI 5102 Lo S TS 8 (008 Woer i

iagdﬁ)r’dimgghm flbad port 1108)Haradeete faflidena tbétiont bffeatcto the first
i ses an enclosure with a

tjive ffer |ce(10) C

tvbmga&qé Wcﬂ thefiow p%éﬁés-for expandi ng the vol ume

of the enclosure froma first node to a sec- ond node,
W@aétﬁhﬁ'zrﬁﬁfférhﬁe%%'éé%hﬁn Sol dlaith l’!?%ﬁ%’tﬁﬂé‘eﬂt in%hat the en-

with a first 10 tubing (31) arranged between t
chamtrecdf tex laative ruftyr dendce Héo)semmprmep a mggd(d})p formed part

A heBetr Ra R npH mishoBia (Bl HE Fathegisians for

e&b@ﬁbmg 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-
ton (111), and in that the means for expanding the volume of the enclosure

comprises a spring means (104).

156.Vacuum buffer device according to claim 12, characterised in that the flow

port (105} comprises a nozzie {106).

16.Vacuum buffer device according to claim 11, 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

receptacies (1) or within a shell enclosing such a sewage receptacle (1).




13. Vacuum buffer neans according to claim12,
characterised in that the en- closure of the active
buf fer device (10) conprises a rigid cup forned part
15 (101), a thereto attached fl exible nmenbrane (103),
and in that the neans for expgnding the volunme of the
encl osure conprises a spring neans (104). 14. Vacuum
buf fer device according to claim 12, characterised in
n | sk ' e . I
i L G S e L LR
tive aclheffet o devicbul(ao) neansproldd owith cil i frlgfer(ngl0)means.
with a pis 20 ton (111), and in that the neans for
expandi ng the vol une of the enclosure conprises a
spring nmeans (104). 15. Vacuum buffer devi ce according
to claim 12, characterised in that the flow port
(105) conprises a nozzle (106). 16.Vacuum buffer
devi ce according to claim1l, characterised in that
the vac- 25 uum sewer system conprises a plurality of
sewage receptacles and in that the active buffer
device (10) is installed separately within one or nore
sewage receptacles (1) or within a shell enclosing
such a sewage receptacle (1). 13 17. Vacuum buffer
devi ce according to claim 11, characterised in that
the ac- tive buffer device (10) is provided with a
triggering neans.




