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» VWe3e[ X|].j 6JT<CO 9 ~~~ 2002 i Background of the Invention This_ inhventi ﬁ)d)
relates to a sewer system There are three basic types of known g L 2
systens. The nost frequently used is the conventional gravitation sewer
system havi ng sewer pipes inclined dowmwards, in which the waste water

fl ows by[/mm' 0N, I n the pressure gewer system overpressure is used for
t ranspor Wﬁwgﬂ@fater t hrough small0bore sewer pipes. The pressure
systemis n W used, alth it brovigdes advantages such as small

pi pe di nens?%%ogoz’hnd t he possi bi %ﬁg%sﬁﬁw%s extending upward. In the
vacuum sewer system the pressure in the sewer pipe is reduced to about one
hal f of atnospheric pressure Bagkgheur thedngefitionence bet ween t he

at nosphere and the reduced pressure in the sewer pipe is used for the
transportati on ThisSieWweaionPelateiCtsl B seavdt! sysitéfrem has achi eved wide use in
ships, aircraft _and trains. In principal, it has the same advantages as the
pressure sewer Ejgtceare trreenhasicdypas viRnayes sswer iy stemsunT Remestsyst em
are a rel at| [ S . [ ' onnect ed
fo the sertrdRediVahEBiing bt 5o TR elalBladdlf sBRRF SN ledlBainl "0V s
di schar ge y@ierepipdd eitlifyl dewssthrdsoodivwigichr il waste datteriflotwstiyype of known
sewer systemis the | ow vacuum sewer system The | ow vacuum sewer systemis
t echni cal | graydtakissh {ndhgrgssure 6AWSE WPt AVERPERRSUIBdS wnasufarsewer
system | t t oi-het bow may be
connect ed r%gtg Ré@g%%a%égg‘ggfﬁr%ﬁ}éﬁgg %ﬁg}é@pbt%% %S‘,gwé?é é]ﬁe% g}lrh}vi ty sewer
system orpidusoirg sydtérar ikahdtywidelg atsed, sdttengeh Vieprevides advrahbggator mal
vacuum sewer system For enptying a toilet bowl of a |ow vacuum system a
rel ati vel ysuelvapasinath pidsalimensions agid; the possikilitatondasprivgsc) i s gener at ed

in the sewer, pi ) ns .S 1 , I € vi ce has

been used %tegg?ﬁﬁfiﬁ%%%fﬁﬁgwﬁ#ﬁ%ﬁ sevgérgéﬁfmz%gl% rér%ss %gg%%?ﬁg i s under
vacuum suUsdw@spigeisSeilicddl RS abait cheCRhIffHdtRbsperad peéssifidaind =~

at nospheri c pressure. Such sluice devices have poor operational reliability

because ofthenkesfairedisletense bepseen shemtmusplwariang the reduced of t he

sluice. Patent Publication SE. 358196 SCl I st em where

t he gener TN BF lgat u?ﬁv?{%ldﬂmeelss ‘é_s‘ ‘ﬂz%&{l?/gﬁ%éqaﬁ_pﬁ@t‘v%%g@eéﬁF%%é Practice
has shown ThHatvaguthn &ethacsystemvRawidchiéevdd wikle Uiserinsstipsf aglcpadtl y in the
long run. Furthernore, it is difficult to avoid dirt being drawn into the
duct's t hatahddsainsonin peingipel, iphps the samebianinges esdherrmsgunfi ch

shoul d nor nal %1?/ cont ai A on{l}é}ai(ﬁ éheSf dei f(J; .t %I‘t,ices Seem tIQ h Vﬁn been
det ri ment aPS W5k YRRt i 11 AP Lisaduan WAt 0 patent PUpt T B TON SE
358196. | Na @R tivdlP MBh 6k &R Bhe FAUtStHAtthehMAtARduAUEh @ prinmtive or
crude design that their operational reliability has suffered, They have

been mar kete@necisst tnthebeyepmysiabe iseppvatpdairomvthe sewsr systen Bumer

cottages of r}or}?nglliblr( Glosed discharge valve, which may caused flooding

¢

problems.

A fourth type of known sewer system is the low vacuum sewer
system. The low vacuum sewer system is technically between the
gravitation sewer system and the vacuum sewer system. In the case
of the low vacuum sewer system, the toilet bowl may be connected to
the sewer pipe through a water trap, as in a gravity sewer system, or
through a normally-closed discharge valve, as in the normal vacuum
sewer system. For emptying a toilet bowl of a low vacuum system, a
relatively low vacuum (about 0.1 to 0.4 bar below atmospheric) is
generated in the sewer pipe. In some known systems of this type, a

sluice device has been used as an interface between the
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,Summary of the Invention The object of the invention is to devglg)m 9g0E"
systemfor buildings with several sanitary units, such as toileéet s and
urinals) in particular multi-fam |y buildings such as apartnent buil dings,
and hotels, hospitals or the like. The aimis to provide a sinple and
operationally reliable sewer systemthgt neither requires the expensive
techni cal solutions typical for vacuum sewer systens nor requires

convenspagal thewerigiytider Wadduhi) 98ush agEt %edgwﬁ?rgiﬁle?pia sever pi pes.
On the §9?tr%§%‘, t he sewer plrgss shoul d have a sma ofe’and 1t” shoul d be
possi bF8 1 8CHhAPE SIPHTRIURAST HEReSPRLHIAPYe8auLRy Sndhevauiae have
sore sﬁegﬁcescha&m’ potiz] g ehorID! FELL b1 ety Obet MEsLIVENYekdh (0
reduce_.the | e_sanitary.units to such_an exten a

it bec\é%egegg%ﬁ{)r%% g&%%ﬁ%rog{i%%l %e?glg%pﬁlf’éf%c?ﬁ@%aﬁ?S’FaF'}“é-é\ﬁe'r s

cont ai Rphgnso Publilica tiar lEvat 38196 odeschibesost bowatracuamweys et ai ni ng
so- cal {;gd,8r pecnple] | t o] sfe i ol ogi cal_treatnment.
Thi s rqufgesa?te \kll\g:e?{ehe a%%fg}}amrx?é&gi5¥‘€~é 5%%5}23"3?%3%}5‘ {9 et

fl ush SEYArdPABR ex FERFTAGe thas slyywt cFhat ysudlouk dcheckevedoe Wil er.

Ther ebyot heupekiidn GAHIYHacorBy t0h| Ehe WBSAS Yhh! DELBLER MMiLh sypkes it
economi cal I_¥ﬁf,ea i ble to tr eaci the tpilet wastie separately From ot her waste

wat er . 3 BAFEICHEe O AVAIRE iRt e PG | XA ol EP nthe BpELS: ithad 11ead
reli ablfgoinpuhgosb\amICf tPigre %tmfﬁc@mtym@rée@ft?{m u}gx'&b& gﬁi&wa ch
wast e |iqui rawn fr.oma .sanitary nit reely.flow fromthe vacuum
ar ea t%og ag}é’acﬁﬁl&&"%t‘m}%lﬁe’ﬁt ph%%%pgi/#%‘ﬁ%tglﬁﬁsﬂsﬁ@ EReBBYRI ves or
ot her béew dbstrimenital Meansarkdolmg debjieces ascoébdingt tahpaltédre easy to
i nst al a (e ot ' ntyo cenent . fqr_ the normnal
o avi t BYSAEERLTR" SR ARG 0 L, (HERML T o] SZPCRREIBR, s, Wind

gr avi t havenhads saehd & iprimidriste v i crudé Gesibgn bthatdi bheiwher eby t he

di scha t I]:aianNg, S. Ot wer t houl jrectly
connecPBETELEoRat, WA, hdd' SLERL-SRICIpRdY FRVE BUE RAAAEE
sewer sebmbehtied lyoidndly wesstimdividgal npoilantuhbrst Rerappimimeat i on of the

invent&ggtkggg 23CR HePiql 8l bOW  (or other sanitary unit) should have its
own separ at ranch sewer pipe and its own separate vacuum generator.

Vacuum (reduced pressure) is generated only internmttently, i,e. separately

for each desired enptying g | 81 yheé Ndvedtifoiyacuum generator, i.e,
e devce et geotes SRR AT oLl i Lo
pressuger Bulilldingslesignsdwsrdbi sanitapgeuniesdesaehbad keliQwt Bwwbsanch
of 't he Sl HaRrgdter ATb P AHLLEE PULFy- EhRt LY o LhRiBRRC AR B § 1e
| npor t apartheints Bl iryoundsd diotelia| dhoayitidw ont theomiket.oi IHe bow
b S SRR e SR B YELESPESEL D YaSUUBIUENRIA o1
Wi t housyatrems fdwitaineneiwer ccequires the expensive technical solutions
typical for vacuum sewexr systems nor requires conventional
sewer piping with large diameter downward sloping sewer pipes.
On the contrary, the sewer pipes should have a small bore and
it should be possible to have substantial distances laid
horizontally and even to have some short sections laid upward.
Another object of the invention is to reduce the water
consumption of the sanitary units to such an extent that it
becomes economically profitable to separate the sanitary sewers
containing so-called black water from other waste water sewers
containing so-called gray water and subject the toilet waste to
biological treatment. This reguires that the amount of water



.0 9 JUL 2uul 4 Since vacuumis generated separately for each enptying
operation, it is inportant that the volume within which the preﬁs%rﬁjma@UZO
be | owered is not too | arge. On the other hand, a certain m nimumvacuum
volune is needed in order to achieve a sufficient vacuum capacity to ensure
a reliable enptying function. For proviyding a suitable volume it is
recomended that the |l ength of the sewér pipe between the water trap and

the dewitCedc WeNRE@t£Ngs AEHHIHS t pref er abl 0 15 m Toil et
enptying t hrough suction requires rIe1 gtlg’&te??y@s?raﬁﬁtﬁ&se é’e“\ﬁfr . The

i nner & i §¥Reednyt hlber sevEheppby bhewsod itise couttiertt affttﬂeetm | et
bow arditlet derdwe WTl g@@ex&f@?hngwuﬁeﬁutttaﬁaeugé &E%E\t%mf 13& \f’jﬁ%&‘%%@“ y

be at the _nost ef er at the nost air for,
pr ef er%rBl N f%fo%”%f Igt [¥ast j%EPBFaFﬂtL¥gﬁ§Pm\APFheF‘hé’%mqﬁepe, has
shown it sel fa tuhibed sabhjedot ecf nthesyavent286R0idi 88 bBthhe iapvention. The

wor ki n n_.e or is_advan eously supplied in the form of
pr essurg % %@rnﬁ tCXE f %?Vz%ﬁsgﬁuc%bgnaﬁﬁﬁ fMndox ematvdingt |y
rapi d samttmgenmzatts,omn mhtmhmet@flid&elﬁodka% FRdnU® BRI Aessuri zed
gas) t ] bly. be supplied with working nedjumfor sone
secondgﬁvl\n%t g{'%yfq%% % '\éh%o‘éﬁ CYH AFSDr g?e?ﬁ‘bla%efowqﬁﬁf 1500
| / mi n. atimesphierik rpressaim esithouat vpasstnghehetk 0alvelsalrd Athex flow
t enper at mospheric pressure. The dynam ¢ pressure in the
suppl yg%:#r&uqﬁi%%% rimto the ejector is advantageously 7 to 40 kPa)
preferably 80 fion3th (giedh bh-thae if eshouldfbeheasypeor ahesrtradd. ted iS
usef ul gheeaus e dAdEing\asd N; $3SHh h ] @4 n ejector
of a sﬁ?t gbl e type <|ﬁsn desc?flgéeldll n J:%mgg%%e%tfgﬁg%g%giﬁ the séél osure of
whi ch PeTRELeF AR PRIy $L§ EpBnER mr@thtmgsbyjlédtlmg,l o1 nt ended
for geﬂﬁé%b'a@ c& @'&M@ﬁﬂoﬁt%ﬁgﬁ a@fﬁta‘ ébﬁ%tuéle&%uto% ryergewre)

[

than i s needed ggt em ac Lnventjon, but a nod cation

of the Bélltd&ﬂ%md“@“{ﬁ YheEhe Ligrhe sleben%ae taperteaaéﬁaggtﬁemwm

wor Ki ngetes Wst'aie éw.udmé aame@tly SoinetitadPeZtd kRl ebdtlértdall S
usual Ig obt ai ned . C@?nneézitblg he ejector at an_angle to the r pipe,
so t habePRE & gs t OF pkO i AmEReGtat y SEWRY, @eéﬁ’(?r t he

ej ect orolidet amstigl e of at Ieast 120 preferably at |east 135. For t he
same reasons,as descri 13.061) it i.s.recame t hat
Thore ool S B4 RENL o Send bRt iSaEESn (3] bt sRr R i

ej ect oeacThiteiilet drowk elentotiger heapitasyrensdt) t hhou@dkhagmed:mmvaf t he

t i . f t t
hC cac gAY, rardIt et Sipd EnQ7EEs Gl SERRERLLORRGAT, | TN UTce
may al generatiar. a Yaeuyur tredweed PHasswEp) di§ geanesased omdyf | ow of
wor ki ngnRediiBdehd RRE, 6 661 %%birét'@lfrEéﬁuéﬁchndéﬁﬁréﬁ%pltﬂﬁtrff%‘i of the

ej ector exceeds a given thres val ue ejector magy he sSu ied with

wor ki n§aRddiasin BAEE bl GTRe VACHWR FERETARQFal LeB.abhg @@Nt%qeatt&atof f or

exanp! ghnleid (RAGRAMEE £ hil6r SADLEWT Fra8i £16RNBECLRE A sHRE [SFVMILRS
si t uat ed The exhaust ajr fromthe ventil at or th hen be used as the

wor ki nYaFHATAEGEIoR OF cERer SeYPHyFUBHOPhEP RhESFEAHPR ¥RG8T s of

Sut(‘]I fi C'a@.ﬁfds)pl‘fé:ﬂfb r;swwfsufeot hsmsailattebﬁesmniscewf thie gxﬁ@idsrfe Samsh)r ki ng
medi umj s ex r fr a gentr acuum. cl eanin st sug

oyst enfiescRilea peloy " oFhE BEERCR, sHlRY PuBREa0E  aRH Iy ARy dhf

anot hemayadein gined ot ora atdémmbngpibeodgiwnstoeant bé theuwacgener at or may be
arrang of Pe n i ne connected to the sewer pipe, In
this C§%é’ rifa{é %%s?lg?ab%'&?gg{s:ﬂuﬁgl f the vacuum generator at an early
stage of thef‘ammmcem%ngepn-bce&lmoetdet tbapr syeritl e eoun s of

ol Sth%ﬁ{ fdy PELGY QUENE-bA'R EBEIKECHUMIGARRALY o HiAiAg dhaht De

necessar taln vacuumin th ranch sewer pipe after the vacuum
gener alsrmeks m\wémrczc%e based anoVachum, genemagdfdt at TS eVRA®s t he
VacuumgeASIalge Ak o8 EéoaﬂbE? hrrgadlsat Oy walterPaWRlo LY de wew1of f, and
this action maintains vacuum for short period. In addition, vacuum nay be
mai nt alwwtd%YgﬁPﬂﬁlﬁﬁem?éﬁb‘Feés a stand pipe having its lower end in a
water trap of a sufficiently |arge volune. Wen



Y, ~~09 ~UL 2002 6 vacuumis generated in the sewer, sone mf tm 02
liquid in the water trap is drawn up into the stand pipe to for sh 201}
wat er colum. When the vacuum generator is shut off, the water colum falls
and mai ntains vacuumin the sewer pipe. The volune ratio of the water
colum and the branch sewer pipe influepce the operation. Since the vacuum
in a systemaccording to the invention I's about 3 to 20 $ of the

at nospheri ¢ L8868 UG eiab ng 97. to 80 ~ of the
essurgf{fh?he%vgr%{n:gg;al (?e saq:(gh o tﬁér g?aa% PTBEYEBEs not

at nospheri [
have t(?ﬂf’er%%“théﬁ &BO&E“PQr#ﬁI"P:orth%’stthﬁr atstlivwe . wisipia cathiOhs tRest and
pi pe hepxgéﬁs@fe ahayt td Bbl io%i:ﬁaki%%%o@&o‘@ t'TLEA}?d Oni g, Véyg% O{aéet s water

trap a nse wat er Q at the anoun r'i nse 88 at each
toil et q’@rﬁéyl?ngc%'églﬁog‘ BﬁE‘H@dVQ‘CI‘ﬁ%I’@ lugle gemaedisd in erdendtd |iter,
the ademtiimesis sebftetdntheaculm @m@tl:?f td @iidhrd d el fubfL Waste 1s
Y] swm43£gy%?$e$ é ﬁ thg toi | et rom ot her waste water becones
profltanf PFpti 6R%o Pred an&?ﬁﬁ?hﬁﬁa?Qﬂ#%ﬂmh@ ishe

| nvent irweonmendeddebati bbd Aengthnodetthidl sawdr PEY Stdén tH8e water
acconpq:l%gghﬁ&h@}qgtagvgég%ggs h@r tlﬁ% FIG 1 shO\%sﬂoeé(gg’ge toilet bow

of a sucti'on sewer system accor hows a
bui | di W%Q#ﬁ@ﬁuﬁbé@ 5 moi | é’plbe\m sem@(tm m@mgrhesudwmlﬁe kEtes 3

shows MBRUR B@ s h gl e | 1s t he
vacuum%g\élnerator V\Eﬁa?%v%gmé ngﬁg I&%d ;I%% J‘%\al \Igeld:‘% %]FI \/\? g € n the
dr awi ngendgth ref c%?‘égrapt-bﬁl betyeen \M’Leh Oammtteroft tde Xatlet sbmul.l ahdduct .

A branhes i d PEos &ehhraelhan%cﬁuﬁfr%h%ﬁ t %&; o¥k MM is connected to
the toilet bowl Z. The sewer R | eads an air _driven ejector 4. \Wen
air fadvant:ageously be at the most 65 mm, preferably at the most 55

mm .

An air driven ejector, preferably a so-called on-line
ejector integral with the sewer pipe, has shown itself to be
suitable in a system according to the invention. The working
medium of such an ejector is advantageously supplied in the
form of pressurized air or other pressurized gas. For
achieving a sufficiently rapid vacuum generation in the case of
the working medium being pressurized gas, the ejector should
preferably be supplied with working medium for some seconds
with a flow rate of 700 to 2000 1l/min, preferably 1000 to 1500
l/min. The unit l/min relates to a volume that is calculated
at a temperature of 20° C and atmospheric pressure. The dynamic
pressure in the supply of working medium to the ejector is
advantageously 7 to 40 kPa, preferably 10 to 30 kPa.

An on-line ejector of the type referred to is useful
because toilet waste can easily pass through the ejector. An
ejector of a suitable type is described in U.S. Patent
5,813,061, the disclosure of which is hereby incorporated by
reference herein. This ejector is intended for generating a
considerably stronger vacuum (lower absolute pressure) than is
needed in a system according to the invention, but a
modification of the performance of the ejector can be made by
reducing the flow of working medium. The best operational



,0 9.JUL 2002 suitable pressure is supplied by a blower 10 thrmjghjg fmag
pipe 7 to the ejector 4, the ejector rapidly generates a vacuu f loo

10% in the pipe 3 (the absolute pressure in the pipe thus being 90$% of

at nospheric pressure). The pressure of the anbient air in the toilet bow
then forces the liquid in the water trap 2 and waste and water in the
toilet bow rapidly into the sewer pipe 3. As long as the air flowin the
feed piredianili®y isi WedalliPeoBkashen hyC 0 gReneral 6 vacyum and
after so se_\ﬁar%[ all V\astepfromt ea ?gehh%%i?b t%ﬁ% %a%hleant he
ej ect o™ St REeS PRPBughRCt ﬁBaé'j EBgosegmentisows ititeo setse:copdppart

9 of tumwaqumdmfétaﬁanhﬁtekhehel 85kekot- f@%ﬁ\a'alﬁe &J?jafémé] i pg medium
of the ? ?’tq@éi/\; exh qtl nto the se pi pe downstream-o € € ector)
3585 éa'ejJe%Q%*? 3

t he pr SPF ‘somewhat above at nospheric
pressure. Thicx mrgzhesame eseasengi ugsdeberibetie ihhot shapapassed the ej ector

9 an ext g .p far a it _flows out into nmuni ci pal
sewer é 855'3(5;6?3? g‘o ectf%cé&gﬂcﬁdg i gﬁapyﬁhsﬁel ¥5s8r Fafesy d9igRi | di ngs.
The pi peg9 v afedrizf yvanhvsea spabwkan bér ghe bardihkaejkledy.pe thishes

Chat of SEnBto Al N7 BELEsdre HE BhECWS-RERRInddikd B hdhom 1 and
t he ej edestar fyramdeeing m'-rihemahgeé BBt &ebnckhélewdmahntel:e o peh€ and t he
Pi pe 95h%i2R04 Wi, z)!gk ﬁaéé 8e e%anailgeeygaxélegedk%s r%%%t?réf ofpLhe

type shquwn. Upstream ect or I stanc 1 'mor | ess
t her ef BARC tOKer e The as%%e'afyd%weemey 3len aBciudensi presssafetsensdve, or

al ter nghiatelps di%wm;waéfsteﬁé rmewbbewearik@n smaahqu o Ripssure in

pipe 3 rise a t hreshol d va The safety device may al so have both
Phose FURGEREA B A BEoRRUFE nen “EhecFEYSFNUPBETERR PEKERISHRFEPRAL c a

subst apkiceledd (a/vgmséﬁ u@t,r@ghbmdtbgmépe 9, the suction effect of the
ejector 4 ¢ rom t he wor, kj medi um of_the ejector

ses and £ressure
pr opagat es é@‘ JBRY P8 EHEP PSQCW’%@V\EF”: KiBE Bedis KA d resul t
in foum@m@zl ldig tHe Eﬂﬂew@;&etameeagabl a\ADenthlatayLozt;’O%o& |el3ié1n1§i1§ toi | et

bow 1 rou%ﬁ: r,rg}V\aétterhtrag The ob&__ect of % ? % % devi ce isto

elimn ekht he TRANBF BT YRA CFEBREGHER; fe\)”eﬁﬁl:'r%tor f or

t he r ogitlia ted WhiTie tdehavst eaipofikoms thecaéadlliherbh\awertmeﬁz ise cosedct ed
a ventikati | ch_d Lo £Srnatively,

the bl g\fertl}%a rlgﬂpjtrﬁi %?%XVQP g z‘iﬂ%,zﬁ? nh%%?é gg%%é ts?s}{ emor the

li ke. 'ﬁe@tblham:rr mey efiesubéipisptdyi hlgh pememd t Apordier shuittabIeom 12.

The emyyRe e t é’#é‘f; poyl wérkinat AeBeUmbY s0RGhALERI a3 of | tiSdmbat ton 6

in the room 12 The ower starts and the ej ector, 4 generati
vacuumdentydd pf%lg“ AL BRBIREY FKSEFE‘ss&ﬁeSFﬁ tﬁesb’§tleé"t isodvablaklet ne

contents of ff‘%ﬂ@'d@és bfw/c J;ah&t Qot h%eplaﬁeoﬁ-ﬁh@lle jere@ss ok VAhdther
activating the bl ower

g i.nse ter v?h “123‘|S opened and
rinse \7&%1‘“‘?5%?%6 F?‘ AYiRg F ughs cho t%a‘? ¥REY he

:j nner %h[]yf%‘éﬂ étiréxl@el haootelg-mmedt eTb'e ﬁ.nn?eblﬂmfxegl \z.atme cﬂirméctf)@&ntdttL east
urin e initia ase_o Qi Q 0 e
ri nseg eers'%}'éﬁ?/epl‘g FBWEFE‘HE %8!7 i‘n d%ﬁé‘trgye‘et h:éj O?§§ ?8

suf fi civeddudrm @erﬁ@raa&:’t abeanashe 1 cswtnatgiee dfmtlhet tiod\lle t Cexmglm@e ej ect or
2ot FdERss, SRcbESEt e prabetl VAE SR r BlALAAY ahdipe UPOD

st Oppl inse water valv di n opens I'ng the

wat er tbeing dradmcisho theeracuun (genexator boWheIl i mightiddewi th a

rinse water nt aj ne S v

han | SRRRRAEY ot EonpAfsains ARTREF iy Ahe MR b DS M EEE: T

accor dlvr.g:umtdnenenaequ bas been ghuthe ffpacdnertise af rl-ﬂ’@vﬂﬁ@‘é\iu@ont ai ner

may, as b S r driving the
Y, %bg%tbpb@&m&s R30S chitin UL I e Wi A g

ej ect ord | er installation is obtaine 1 necessary
parts |nmdmaethetSop|0wrb(§MP91|§1 A3 oukiphl AaMLithihPa5iR/Pth a tot al

of fi V%méﬂnpowdaeu&nprfotxhrae%mzfé gr.sﬂodl OQItS . adkBrti 619 |eactmw mhyhas
its own ejector 4 w.t | ower, whi ch as described,with gf er.enc

FTG 1' B@n’é‘?h{"sglvﬁéuﬁ’ﬁ |q?s't’1‘?é“t’tﬂ e U%W%r HRrt R PP BTV e & sewer
pi pes 31éwem bha hiai bewadrad tdap of a sufficiently large volume. When



.0 9. UL 2002 9 are joined to a common vertical sewer pipe 9, V\higiﬁ j
connected to a main sewer line ~ for separate treatnment of the t Be UL 2002
waste. Qther sanitary units in the house such as wash basins 17 arid shower
stalls 28 have their own branch sewer pipes 16, which are connected to a
muni ci pal sewer pipe 19. The sewer pipe.9 is connected at its top to a
ventil ation pipe 20, which opens above ?he roof of the building 15. The
sewer Eggg,,;ﬁ e h Vi or have their own
vonti 1 s S e bR n P BeVARS S R i T A 3 Ene sa ety
devi ce VRSB WHF AR FFErawnsupoingoedbe. sSiamck glpe ey tésmh sweé Ripe 9 is
connect nti o] [ SS n

dor anst‘fge%én]? octf:atgu‘)gﬁej eigtﬁ%*r1 91.‘@ Qsc%%gre gi\é%;a%[?g rlllg; I{SI?)‘?aE €‘ésls u?gesﬁﬁgﬁ%’

pr opag&THYR ofRt 48 R painkaipswvacuunTie Itchﬁatses\rexatpm ch The ejector 4
shown iWdFike Ja6e9e5a! eheVARHLE ko lufn' BRd | AU RAtIRLY 0%&&&? ;59%&“ bow 1

to the se ?f?g . 3,shows vacuum generation o out of
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detail with reference to the accompanying schematic drawings,

in which

FIG. 1 shows a single toilet bowl of a suction sewer
system according to the invention,

FIG. 2 shows a building with a number of toilet bowls
according to the invention,

FIG. 3 shows a vacuum sewer system having a single toilet
bowl and in which the vacuum generator is provided with a stand

pipe.

Detailed Description

In the drawings, 1 indicates a toilet bowl with a water
trap 2 at its outlet duct. A branch sewer pipe 3 with an inner
diameter of about 50 mm is connected to the toilet bowl 1. The
sewer pipe 3 leads to an air driven ejector 4. When air of
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at nospheric pressure, a sanitary unit (1) provided with a water (r ans
(2) for allowing liquid to flowfreely fromthe sanitary unit through the
trap means, a branch sewer pipe (3) connected at one end to the trap nmeans
and at an opposite end to the disposal_fysten1(5) and formng a flow path
between the sanitary unit and the disposal system and an air-driven vacuum
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1, whereitd tdife adéwélf i yBPeVACUUM generator is an air driven ejector (4)
the ejector with pressurized air at

the must. ol oiRrEortaeapia Flal TRothe-Eboopipe: 7 di twrimosiaea 2000

1/ m n, threefeejedtor 14 neont 1Q08st Bo1l§8flerate vacuum and after some
seconds all waste from the toilet bowl 1 will have reached the
ejector. The waste passes through the ejector and flows into a
second part 9 of the sewer pipe downstream of the ejector 4.
Because the working medium of the ejector is exhausted into the
sewer pipe downstream of the ejector, the pressure downstream
of the ejector is somewhat above atmospheric pressure. This
higher pressure gives the waste that has passed the ejector 4
an extra push forward in the pipe 9 and it flows out into a
municipal sewer 5 or other collecting duct which typically
serves several buildings. The pipe 9 preferably has a somewhat
larger bore than the pipe 3, the cross-section area of the bore
of the pipe 9 being 70 to 100% larger than that of the pipe 3.
The length of the pipe 3 between the toilet bowl 1 and the
ejector 4 ig about 6 m. The angle between the end of the pipe
3 and the pipe 9 is about 150°, which is an advantageous wvalue
for ejectors of the type shown.

Upstream of the ejector 4, at a distance of about 1 m or
less therefrom, there is a safety device 8, such as a sensitive
safety valve, or alternatively a device that stops the blower
10, should the pressure in pipe 3 rise above a threshold value.
The safety device 8 may also have both these functions at the
same time. If clogging or the like should create a substantial
flow obstruction in the pipe 9, the suction effect of the
ejector 4 ceases and pressure from the working medium of the
ejector propagates as a back-flow into the branch sewexr pipe 3.
This could result in foul-smelling air and water being blown
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Upon stopping the blower 10 the rinse water valve again opens
for £illing the water trap 2 with clean water.

If the toilet bowl 1 is provided with a rinse water
container 14 of standard type, which has a much larger volume
than is needed to contain the rinse water for a toilet bowl of
a system according to the invention, some of the space in the
rinse water container may, as shown in FIG. 1, be used for
housing the blower 10 for driving the ejector 4. Therxeby a
simpler installation is obtained with all necessary parts in or
near the toilet bowl.

FIG. 2 shows a building 15 with a total of five toilet
bowls 1 on three different floors. PEach toilet bowl 1 has its
own ejector 4 with a blower 10, which as described with
reference to FIG. 1 generates vacuum in the toilet bowls
branch sewer pipe 3. The sewer pipes 3 from the toilet bowls 1



.14 the toilet waste into the branch sewer pipe (3) for each enpt |9ng g Eﬁ@
toilet bow. .A(R A53. A A3l Y. AYl . AF. A3. A . AF; | E. A(F-. A @A A& u

(/
@&°A37tu}mmlga\VVca]caU]ca]caU]ca]caU]ca]ca]ca]caU]ca]ca]c“a]caU]ca]ca]ca]c
a]ca]ca]ca]ca]ca]c a] cRa] ca] ca] c”a] c: a]ga]c"aLﬂc"a u JWr U # ] *s*u* ++d++

v T . }wrl gaZTU] ca

U]c“aU]&ﬁé Wi sshcas) ebennkealaandoal rUsile Pogl © Jgaleg) gl ool cale

a] ca] ca caU] ca] cal] ¢ which
11130 EgEQQAQPZH‘ZNEEDZSMIBGG&QQMEE[&mmt{M tgﬁ&é’tihbﬁ&] o &hy] C
aU] c aleedileaUraathcal %Hg@mgt@f@ﬂlc@ Cﬂ.p]a.ﬁ:l %Lg] sué{l}cagc U]s%a] cajc

a]caLﬂ aUl calc 2%@E£Fa99999
- <<==>PDIRG i Lﬁhﬂgﬁfuatel\lmléa@]%ﬁ ddhgign] v krdnah) sepweaU] cal] ca]
gma]msalsalknabnaukea}:@@h@ac@a R el <Al &Rl sapsah sa

1o %%DB#?%HQHBECHP"WN&&Z% Gt fh) ] MG LaF L aRcBEOS] ca] ¢
a] ca] cd®a]which] cpboa] ebpue] thlec adotalofaluia Gl alsal paécakles! | {1 (J
5J6Jr J‘Bi&%&'@b !:M’}INHQD:) 85@9’ QQQ'%ﬂ‘éUléame ventilation pipe or have

their own ventilation pipe (not shown).

In the embodiment shown in FIG. 2 the safety device 8
shown in FIG. 1 is not needed. Since the vertical sewer pipe 9
is connected to the ventilation pipe 20 no overpressure can
develop downstream of the ejector 4. Thus, there is no risk of
pressure shocks propagating towards the toilet bowls 1.

The location at which the ejector 4 shown in FPIG. 1
generates vacuum is in the flow path from the toilet bowl 1 to
the sewer pipe 5. FIG. 3 shows vacuum generation off-line,
i.e. out of the flow path from the toilet bowl 1 to the sewer
pipe 5. The toilet bowl 1, which is of the same configuration
as the toilet bowls shown in FIGS. 1 and 2, is connected to a
branch sewer pipe 3 in the same manner as in FIG. 1 and FIG.

2. Vacuum is generated by an electric blower 10 in a pipe 21
branched off from the sewer pipe 3. The pipe 21 may be
connected to a duct that corresponds to the ventilation pipe .20
in FIG. 2. The sewer pipe 5 is under atmospheric pressure and
the vacuum generated by the blower 10 lifts the liquid of a
large water trap 22 arranged upstream of the sewex pipe 5. The
liquid is lifted a distance H, which, at a vacuum of 10 % is
about 1 m. When the blower 10 is shut off, the water column in
the pipe 21 falls, thus maintaining the necessary vacuum in the
pipe 3 for the time needed for emptying the toilet 1 and for
transporting the waste to the lower part of the pipe 21.
Further, inertia of the blower 10 maintains vacuum in the pipe
3 for a short time after the blower is shut off.

It will be seen from the foregoing that in each case the
path from the toilet bowl to the sewer pipe 5 is not obstructed
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by a temporary closure element, such as the discharge valve
used in the conventional vacuum sewer system.

The invention is not limited to the embodiment disclosed,
but several modifications thereof axre feasible, including
variations that have features equivalent to, but not literally
within the meaning of, features in any of the ensuing claims.
Reciting an element in the claims in the singular is not
intended to limit the scope of the claims such as to exclude
multiple such elements.
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freely from the sanitary unit through the trap means, a
branch sewer pipe (3) connected at one end to the trap
means and at an opposite end to the disposal system (5)
and forming a flow path between the sanitary unit and
the disposal system, and an air-driven vacuum generator
(4,10) connected to the branch sewer pipe at said
opposite end thereof for generating underpressure in the
branch sewer pipe, the vacuum generator allowing waste
to flow freely out of the sanitary unit, along the flow
path and past the wvacuum generator to the disposal

system.

2. A system according to claim 1, wherein the branch
sewer pipe (3) has an interior diameter which is at the

most 65 mm, preferably at the most 55 mm.

3. A system according to claim 1, wherein the branch
sewer pipe (3) is of a length between 2 and 50 m,
preferably between 5 and 15 m, from the water trap means

(2) to the vacuum generator (4).

4. A system according to claim 1, wherein the air
driven vacuum generator 1is an air driven ejector (4)
having a feed system (7) for supplying the ejector with

pressurized air at the most for some seconds at a flow
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rate of 700 to 2000 1l/min, preferably 1000 to 1500
1/min.
5. A system according to claim 1, wherein the air

driven vacuum generator is an air driven ejector (4)
having a feed system (7) for supplying the ejector with
pressurized air at the most for some seconds at a flow
rate of 700 to 2000 1/min, preferably 1000 to 1500
l/min, and at a dynamic pressure of 7 to 40 kPa,

preferably 10 to 30 kPa.

6. A system according to claim 1, wherein the air
driven vacuum generator is an on-line air driven ejector
(4) having a suction pipe and a discharge pipe and
integral with the branch sewer pipe (3) so that the
suction pipe and the discharge pipe form respective
parts of the branch sewer pipe, thereby dividing the
sewer pipe into an upstream portion and a downstream
portion, and wherein the upstream and downstream
portions of the branch sewer pipe (3) are connected to
the ejector (4) at an angle, so that the sewer pipe
immediately before and after the ejector forms an angle

of at least 120°, preferably at least 135°.

7. A system according to claim 6, comprising a safety
device (8) between the water trap means (2) and the
ejector (4) for preventing formation of overpressure

upstream of the ejector.



\/

V)W\Z~ @ 10ZF 10% & ()--10% & ()- !'& Z(10%i m' & ()-f @ 10% & () - &10%. & (l-
10m 10m 10nZ[ [[[[[~~_@ 10ZF 10% & ()- 10% & ()- 'S 03 JuL 2002
10%t| 4| & ()-sy&10%4| & ()- 10" 10" 10",/ 10% & ()- Normal" "Heading 13]c"
"Headi ng 23] c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c"
"Headi ng 73] c" "Heading 83]c" "Heading 93] c"A "Default Paragraph FontBI\";

. p6>" Gl ANRXX\ ™ bdf hj | nprtvu. 9SAI [ [ <=>?@ABR

13

8. A system according to claim 1, wherein the air
driven vacuum generator is an air driven ejector (4) and
the system further comprises a blower (10) for supplying
air to the ejector, the blower having a suction side
arranged to draw air from a space (12) for ventilating

that space.

9. A system according to claim 8, wherein the suction
side of the blower (10) is arranged to draw air from the

space (12) where the sanitary unit (1) 1is situated.

10. A system according to claim 1, wherein a second
water trap means (22) is spaced along the branch sewer
pipe (3) from the water trap means (2) of the sanitary
unit (1) and the air-driven vacuum generator (10) is
off-line and is connected to the branch sewer pipe (3)
upstream of the second water trap means (22), and
wherein when the air-driven vacuum generator generates
underpressure in the branch sewer pipe, the second water
trap means forms a water column corresponding to the
level of vacuum; the water column having a vertical

height of at the most 2 m, preferably about 1 m.

11. A system according to claim 1, wherein the sanitary
unit is a toilet bowl (1), and the system includes a
rinse water supply (14) for rinsing the interior of the
toilet bowl in connection with each emptying of the
toilet bowl, and the water trap means (2) and the rinse
water supply are so dimensioned that no more than 2

litres, preferably no more than 1 litre, of water follow
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the toilet waste into the branch sewer pipe (3) for

each emptying of the toilet bowl.



