-3- (72) Inventor: Teglund Lars --Klostervagen 31, S-134 00 Custavsberg <E§
(SE) Inventor: Kosonen, Pentii, DonherreV|gen 3, 8-132 00 Saltsjo--Boo (SE)

| nventor: .O-dani, Meichiorre, TrallbaneV|gen 1, S-134 00 Gustavsberg (SE)

(74) Agents: Berendt, Thomas, Dr.rer.nat. Dipl.-Chem et al., Patent Agents
Drirer.nat.Dipl.-Chem Th. Berendt, Dr.Ing. 5Han's Leyh, Innere Wener Strasse

20/ 11 D- 8000 Munich 80 .(DE) hbte Wthin“nine nonths follow ng the -
publication of the reference to-the granting of the- European Patent in the

Eur opean Patent Journal, anyone can | odge oppositi-on to the European Patent - °
‘granted, at the(EQDOEQHhﬁﬁﬁfﬂtTfﬁinﬁﬁ, iﬁia?pKR%b%bﬁﬁﬁﬂﬁﬁ 3¢ filed in

writing and be substantiated. It only cCcounts as ‘havi ng been filed when the

‘Qpposition fee has b@EMPRiEd (Gﬁgtaeﬂbangngﬁean Pat ent Agreenent) The
‘invention relates to a siphonic .flushing device having a reservoir which is

provided, at its bot tinven§ér: KosonenyhPehtdlignPomhersevigen Hpi pe bend,
into a vertlcal down-pi pe to which there.is connected a substantially - =
‘U shaped pi pe whlch|Sr132(ﬂﬂnﬁuﬂbajﬁeBOW|(BEé hori zontal outlet. -4 -
The device can be flowed through.not only g smal | continuous amounts of
liquid but al so by | dngentenur@tdani, Meichiorre, Trallbaneviégen 1,
| 5-134 00 Gustavsberg (SE) | | |
(74) Agents:. Berondt Thomas, Dr. rer.nat Dipl.-Chem. et al.,
 Patent Agents Dr.rer.nat. Dipl.-Chem.Th.Berendt, |
Ing Hans Leyh, Innere Wiener Strasse 20/%11

D-8000 Munich 80 (DE)

Note: within nine nontnn fbllowing the publication'of the
reference to the granting of the European Patent in the .
European Patent Journal, ‘anyone can lodgo opposition to the
European Patent granted at the . European Patent Office.

The opposition must be filed in writing and be substantiatod.
It only counts as having been filed when the Opposition fee
has been paid (art. 99(1) European Patent Agreement)

Tne invention relates to ; niphonic flushing - deviéo
having a roservoir uhich is provided, at its-bottom, with
. riser uhich changos ovor, via a pipe berd, ianto a vertical -
| ~doun-pipe to which thero 18 connected a substantially
_U-shaped pipo which is in communication with a horizontal
outlet. . ' ' '
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‘which flowin intermttently, the l'atter |leaving the device in the form of
l'iquid plugs with high kinetic energy. Such {iquid plugs may be
deliberately aimed at in order to'avoid blockages, for exanple in .

wast e- pi pes fromdwel lings and the like, where, with-a free outflow, the

pi ge, woul d ot herwi se not be sel f - cl eani ng, Anot her field in which the
conveying of liquid in plug formis de§Tr%d°|s artificial irrigation, if

seepage pipes are connected to a raising mechanism Wth reference to
drai nage systens of dwellings, it should be borne in mind that the anount

- f{ . ieh_ﬁ“ipgr 982?5%‘3%8‘@23%3&9?§%ﬂmﬂ3iﬂé°ﬁ$?3§%“ﬁ9¥2éﬁé&“§ﬁs?9%41
depost (a0l o wast SREHHGRTp, SRl o0 %%ﬁm%“s‘?‘épp%%% By EhteBl Hhbhate
of the water e”ﬁﬁiéht?ipwaih?ﬂﬂﬁerﬁﬂﬁﬁbﬁtﬁfajsh fflﬁ !g@hthﬁu?h ce

sewage fromthe water closets occurs i1nter en t

.. .Now there ajg gR¥Crarmt VI iFuitBiIuss O.Sf%hvmgﬁ ﬁﬁe’escsahbi-kaqtorl ly
flushed out wirth 3 litres of water at "normal pressure ... In the case of

reduced- pr essurSuslisieqaid plugs s Bé de Dibérete Eynhined aabulhS orler to
fl ushi ng water. Such l'ow consunption water closets are not allowed to be
‘connected to coawuﬁdlbieukagmmaMﬂdnsaiamﬂleSimewmubc—pipeB from dﬂelldmgss
held that the waste introduced into the

snd the like, where, with a free outflow, the pipe would

otherwise not be selreoleaning. Anotherefield-in which -
-'fhe conveying of liquid7in plug form is desired is srtificiel
irrigation, ifr seepage pipes are connected to a raising
. nechanisn. | - _
- With reference to drainase eystems of dwellings, it
should be borne in mind that the amount of liquid conveyed
in such a systen amounts to eomewhat nore than 200 litres.
‘per person_and 24 hours, Of this amount, 40 litres consist
- of flushins vwater fron.ﬁater closets, through which the
largest amounts of depositable waste are introduced into
'_the waste-pipe. A lerge proportion of the water enters
‘the waste pipe with a small volume of flow while the sewage _
. from the-water closete,occurs_intermittently-uhen they,sre
flushed. L :- AR _...__ o .
| Now there ere several types of wster closet which
- can_ be satisfactorily flushed ont with 3 litres of: water :
lat normal pressure. _ In the oaee of reduoed-pressnre
}systems, it is 8 question of even smaller amounts of flushing
water.t__sueh low-consnmption_water elosets are.nog-allowed -

to be conﬁeoted fo communal sewer networks which is because



' maste plpe with the 'shlng wat er woul d settle and so cause thls not to be .

- self-cl eaning any nore. The self- cl eani ng capacity of a waste-pi pe depends
to a certain extent on its di mensions. Hi therto, however, no results of
experiments carriced out. Wi th the di mensioning of drainage Systens i n houses
in which water fcl osets with a reduced anngpt of “flushing water are used,
havé. yet. been published. Nei ther is tRAereTany docunmentation regarding the"
di nensioning of drains laid in streets, to which _.low consunption wat er

cl osets are connected. In general, if applles ‘1o waste-pipes that these

o o e T Rt B, BESQTRARE By %ﬁc’feign. nér“%q*herf%“tﬁi” |

sel f-cl eani ng_Ganagl Ly NES SPRCLAD! ¥108RAn YHAY LI dREosEar Y

vel ocity of water. r=sanrtary sewers, ter veIOC|ty of 0.6 ni.s was

_indicatedfas n r | aChbg - gJ me to which the
G Ve{e n§€' foCbeaBend clemﬂgeaneduzfr

fl ow through a ocity is related, differs fromone country to
another. It is CONPRE 4617B8YeEAYAE cRPacIBEGE a Wntdipipe dopénds|
the water is regarded as being independent of the pipe dimensioning and
what is nmeant ko tdecerctaint gxbénthenvditey dimensionsd nuHithexrtoy howevers
m ni mum day: expressed nore precisely, the velocity of the fIOM/throug
during the naximoinréwul tef of hexperimemtaacarried it widde the\«dimengioning
of the year on which the waste-pipe has the | owest

of drainage systems in houses in which water closets with

a reduced amount of flushing water are used, have yet been
published. _ Neither is there any documentation regarding
'the'dimensioning'Of drains'laid in streets, to which low-
consumption-water:closets are cenneeted.

In general,:it-epplies to waste-pipes that these
should be dinensioned so that the maximum amount of water
which occurs can be introduced and - that the pipe should be

B self—cleaning Hitherto, the self—cleaning cap=city has
- generally been nade depdndent on the necessary velocity
of water. | For sanitary sewers, a uater velocity of O. 6 n/s
was indicated as necessary for self-cleaning The period
of tine to which the flcw through at this velocity is
related, differs fron one country to another.__ It is
.conmon to many countries. howsver, that the velocity of
the water is regarded asﬁbeing independent of the pipe
dinensioning and what is neant by the velccity of the water o
is the naxinun velocity during a nininun day: expressed ,' |
B Iore precisely, the velocity of the flow through during

- the maximum nour_oflthe_nininun day. In this case, the



fl ow loading is designated as the m ninumday. - The maxi num hour is the '
hour when the inflow fromother outflow units than the water closet is _ '
greatest. I n somewhat sinplified form .it may be said that the
determning flow through is that which occurs if the maxi num nunber of
wat er closets connected to the waste- plge in questlon is flushed during the
maxi num hour . This nmethod of .cal cul & Pofi formed the basis for the

permi ssion -gi ven by Swedi sh aut-horities for water closets to be flushed
with 6 litres of water. In recent tines, the self-cleaning has been rel ated

Fowt g bt 4 ho Gt & " CORLOR, Sho! HEsRRCGIA BRI Y

capacity is useqow 1duAINEY S A6V EAREEA aBUthel RIniGUM Albhons- mT*ifax n{un B

requirement with regard to the necessary protectlon agal nst sludge dep03|

is met if the noeariizg mqmuﬁabmatnd 1ﬂrﬂsﬁor§aﬂcet1&fei-h ohkt&'r‘dii 'xﬁﬂw

formula, has a value of 0.25 [err] (2.45 Pa). [err]
shearing for cethan the waberdliclvset ibegréﬂtdﬁtLlneIﬁ”theﬁhBt—diﬁiIﬂﬂidd
radius [err] [err] = weight by volume [err] cross-section of pipe Hydraulic

r adi us wetted tnmnﬁdrmasebe said that the deterlining flow through
is that which occurs if the laximum number of water closets |
connected to the waste-pipe in queetion is flushed during the |
maximum hour. This method of calculation fcrned ‘the hasis
for the permission given by Swedish authorities for water
clesets to be flushed with 6 litres of water.
. In recent~tines,_the self-cleaning has been related

to the.shearingIStress along the”bottom of the_pipe which
occurs during the flowing of the water. This method of
_calculation of the self-cleaning capacity is used in the
Swedish government building regulations.  The requirenent
with regard to the necessary protection against sludge
deposits is met if the shearing fcrce, calculated in
accordance with the following rormula, has a value of

0.25 kp/n2(2 45 Pa).

S=Jxy x R |

8 = shearing force (kp/ha) | _

dJ - gradient of the energy line (m/h)'e

R = hydraulic radius (n /h)

Y- weight by volune (t/hB)

- cross—secticn of ipe
__Hydraulic radius 335533_3153351353§5£f




-Hrtherto research has not been I n agreenent as to mhrch of the tmo nethods 4H'
used to cal cul ate the sel f-cleaning capad®ity accords best with the ' '
practical conditions. At present, however, extensive research projects
are in progress at various research i nstitutes all- over the world and.
because of the ever nore acute water shor ge high priority is aIIocated
to these. In the case of outside waste pi i ncl udi ng  branch pipes to
houses, the sane consrderatrons W th regard to t he sel f-cl eaning capacrty
apply on the whole as i.n the case of pipelines in the interior of

eI of "the o HEPROTRS, | leefeoh i SOl WA n | Gerfebdhn He B8 e
~fact that the ragtén egenghyi tPorﬂ ThidasC ugda ;Hﬁéi{]hgté)"‘tﬁ{"@é'ﬂf'-cleaning

increases greatly. A speci a I nportant. cas e sanitary sewers in
residential ar afgpaéity 08E¥o2d8M Bkt WIRY mﬁf&ﬁ d upago -
houses, that is to saf/'yvmth an mtermttentt%r:el (l?’w of vvater whi ¢ |s§very %
smal | on the avregent, howevetqubkitensiive! teseratti da cﬁedtsfif@ p% . pﬁoébass
above with regard to the self-cleaning can be used at all here o
organi c waste cathsvarious reseapehcinetitoftelsarsdd lovwars waametandwhr ch
have not yet been able to deconpose or be dispersed by other nechanica
means: The corhagauge i of ctheceverpmoreakicytes watiess dhortfagey High pitority
lunps flow with the water, possibly comng into contact with the bottom of

t he pi pe and tﬁévﬁll@%‘ie@hﬁoptbese- If the flow of water is interrupted,
the | unps

In the case of outside waste pipes, including brench
pipes tc houees, the same considerations with regard to the
'selr-cleaning capacity apply on the whole as in the case
of pipelines in the intericr_cf buildings. There is an

Uilpcrtant difference;'however, in.so far sas the_dimensions.
of the'cutside pipes-are*ccnsiderahly larger which"leads

'-zte the fact that the requirenent with regard teo the volume _
of flow through increases greatly. A special and inpcrtant -

~ case is the sanitary sewers in residential areas with only
a smell nunber of branch pipes connected up to houses,

'_'that is to say with an internittent flow of water which is
very small on the average._ It is dcubtful whether consideratic
similar to the abeve with regard to the self-cleaning can

- be used at all here. The organic waste consists to a _
‘large extent cf large lumps (raeces etc )which have not. yeth
been able tc deccnpese or be dispersed by ether nechanical
'neans. The conreying is effected partially as a result
of the fact that lumps flow with the water, pcssibly coming'
into contact with the bcttem of the pipe_and the walls of |
_-'t'h_e- pipe. If the flow _er wate'r __'is inter_mpted, the lumps |



P78 sink to the bottomor they are deposited on the sides of the pi pe. s
, During the next flushing'with water, they are lifted and participate_ in t hef

~ flow for a short distance ‘or, if the ampunt of water is too small, . they
remain in the sane place in mhlch case fresh organic |unps may be dep05|ted
t hereon.: Such an increasing depositing gan gradually lead to a total

' betkage; One possibility of: nasterlng'Tﬁg Sai d probl em consists in taking

the self-cleaning into consideration in the dlnen5|on|ng of sanitary sewers
so that -the flom1through at any nonment each day is once so great that the

d t ed :
Crbref ore boon BABEo S, e e B, these “@?ﬁa# BaebaCine s 4o or
m ni mum day Sh%h@hg&%egar Cbé&@fq bﬁga dﬁ‘éfﬁ ”Ifhﬁﬂ OWitHr%ﬂBr' N ¢heys are

connection. Fromt t*hod here for detefmning t

~determ native fhoweldd QA et SUP4 €6 Vik o¥Eé ST 1ok rs:-pasehbh-e a4 stenive he
concl usi on that |f the pipé can be loaded intermttently with a large flow

of water by nmeagg,0fifa tHeeGRiume\oL watey igcposi baalill,l they remada duny.
Certain probl ens arise in the case of artifi-cial |rr|gat|on by means of

perforated seepspe galmepleacdun ashich t@seafrésh orgendie lumps maymdle y
have an absorption capacity, the water flow ng through the pipeline

ener ges rapi dl ydepesitedoiheradvel y Suchtani $naressingrdeposidingacon
such a seepage gallery nust have inlets d|3fosed conparatlvely close to one

~anot her whi ch ngzeduaidy dead to a total b ockage.
One possibility of nastering the said problen consists

in taking the self-cleaning into consideration in the

| _dimensioning of ssnitary sewers 80 that the flow through

- at any nonent each day is once 8o great that the deposited
'inpurities are flushed away. As already explained, it | |
'has therefore been proposed that ‘the flow through during
the maximum hour on a mininum day should be regarded as
.the,determining flow through in_this connection.

From.the method described here'for determining the'__
'deterninative flew threugh for sanitary sewers, it is poesible
hto draw the cenclusion that ir the ‘pipe can be loaded

intermittently uith a large flow of water by means of a
special device, any - depesits will be flushed away._" '

Certain problens arise in the case or artificial

' irrigatien by neans cf perrorated seepage galleries buried

l.in the eartp. Since soils nernally have an absorption
7capacity, the vater flowing through the pipeline energes
rapidly over a conparatively shert distance. : For tbis
reason. such a seepage gallery must have inlets disposed

: lcomparatively-clese to one another_yhich means that a



~conpl ete supply pipe with a plurality of branches to the seepage gallery-
must be laid parallel to the pipeline in question.: On the other hand, if
t he water can be conveyed through the seepage pipe in the formof a plug,
the nunmber of inlets to the said pipeline can be considerably reduced and .
i nyghis manner no excessi-ve flow of water_occurs at certain sections of the
artificially irrigated area. (Such an_éRG%sE of water nostly. evaporates and
so is of no use to the seed.) A double siphonic flushing device is known
fromthe DE-C 247 851, wherein, disposed in a reservoir, is a riser which

e orol act o RRRISHC oSy A oS SR RIS R brmplnkE n R

forns a water sgabmniasyaC qﬁﬁp oW g ' \ of At PhRE&: . In
the event of a ??%gile &EQQWa e?hﬁgaé _Phgpﬁzﬁ?ggggé%iﬁ?_?ﬁg-g??eﬁgﬁghgn

vent pipe is cogapatieh.and gl &GP igEhd® Kand $NiPUthe! whbBr'8ht betdbonviyed
result of which™the path for the water of the'reservoir through the doubl'e .
si phon is cl ear ¢girough’ ithek BauDaER ippEpé i cthe CREPRSOY Cat P1621)S theC humber

because of the doubl e-U shaped vent pipe.: A siphon is known fromthe

DE- C- 170 855 whefeimletig tarthepmakd ipipelinghtanf beheohsfdedabiycreduced

l'iquid overflows out of the riser via a pipe bend into the down pipe.

bel ow the free and din tthislmennemaoc execessive sfihow ofiawaberwbcchras at

~filled by the water enmerging fromthe down pipe and so cl oses the opening

of the down pi peertaine sgictions of the artféfgially irrigated area.

| | (Such_an excess of water mostly'evapbrates and 80 is_of'
no use to ﬁhg éeed;)' R | |

A double siphonic flushing'deviée is knewﬁ from the

'DE;c-247 851, wherein, disposed in a reservoir, is a riser
which changes over, via s pipﬁ_bend, into a vertical down

pipe. A vent pipe'ﬁhiéh projects above the level of the
'liquid'in the:reservbir an&.ﬁhich forms a-water“seél is

'coﬁneéted to the highest point of the pipe bend. In the
event of a risé in the ﬁatér.levél in the reservoir, fhe

| éir_in thelvent pipe is'compressed and.the_water_is'driven
out of ﬁhe waté#?seai,,as-a fesﬁlt of which'the path for
the wéte#'of.the'féseryoir thiongh the doublg'aiphon'is:
_clearéd, ~ This kheun device'is vefy expensive'te constfuct
béc#use.ef,thb déﬁbié—U{éhabed vent pipe.. - | |
4 siphon is known from the DE-C-170 855 wherein, with
aﬁ_appropriate_héiéh¥ oI fheﬂ;iqﬁid-level;'liguid overflows

_ out.o:_tha-riser;yia'a_pipe-Send into the down pipe. | Selow
the fr§e;§nd 6f t§e dbﬁn pipé fhe;e.is.a small cﬁamber —
‘which is filled by_the;waﬁer'éﬁergﬁng fréﬁ the down pipe
and.sblcioéés the.opening of thefdown pipe. The air



present in the domn pi pe . and i'n.the pipe bend is dramm off by a suctlon
- devi ce working constantly until the siphon action begins. - This device is
al.so very expensive because a suction device working constantly is
necessary to draw of f the air. The present invention serves the purpose of
phovi di ng a device fromwhich liquid can _energe in the formof plugs with
hi gh ki netic energy. Two fields of dppﬁ cation were indicated above,
'nanely on the one hand to inprove-the self-cleaning capacity in waste
-pi pes, in which case t hese can be nade mnth smal | er di nensi ons than others’

DShTAeE Phngo: PESRSEN A U Gl fﬁt%% Q6258 P08 bR MR of
2 result of it 39’£. ot adv6h YRk COIBBMNLYhEoa 0l ek o

vol une as a reaglt ot VepadFCt tfﬁis'de ﬂﬁéeﬂﬂeéissoqﬁ fekb%ﬂd%?ﬁ‘hecause

through the perforations at the wall .of the pipe. Accordingto

invention, thig isucadeine\G¥vide Wvking ¢enstuRtlyl $sCREBEBEETY ©d Mrdw Ser
via a pipe bend projecting downwards fromits bottomand that the U shaped

pi pe changes oeff itheo giye, hori zontal outlet in such a manner that a liquid
“seal which does not close conpletely is formed with a normal inflow of -
wat er but ‘that wi thThegpamesent rinvantionaserveshthei purposealof lpztdveldin@
closes and causes a starting of the siphonic flushing device. .
a device fron which liquid can emerge in the form of plugs
with high kinetic energy. Two fields of application were
indicated abete, nanely on the ene hand'to improve the
self-cleaning cepacity in waste pipes, in which case these'
can be’ nade with snaller dinensions than ethers because"
.of the kinetic energy of the uater plug, and on the other -
hand te achieve longer conveying sections ‘through seepage
.pipes as a reeult of the fact that the coherent water plug'
covers a comparatively leng distance, as a result of ite
kinetic energy, while the plug gradually decreases in .
volume as a result of the fact that it surrenders some of
its liquid through the perforatiene at the wall of the pipe.
o According to the invention, this is achieved in that
the reserveir is cennected to the rieer via a pipe bend
'.proJecting downvarde rron its bottem and that the U#shaped
| _pipe changea over into the horizental eutlet in such a i |
'.manner that a liquid seal which dees not close ‘completely
' is formed with a nornal inflow of water but that with a
greater inrlew of nater, the liquid eeal in the pipe closes

and cauaee a starting of the siphenic rluehing device.



‘The invention is. described in nore detail with reference to the (}5
~acconpanyi ng drawi ngs’in-which Figure 1 shows the device when this is half .
‘filled for the first time; Figure -2 illustrates the conditions: when the
‘device is filled and begins-its plug-form ng node of operation; Figure 3

shows the device when this is conpletely filled and a coherent water plug

‘i's on the way out of the waste pipe; FTgu?e "4 illustrates the liquid

remai ning after the water plug has flowed out; Figure 5 illustrates a

nodi fication of the invention which conprises.a vent connection between -

e’ 5 e iR S S Ao
LSO OO i ey T 1 5,20
extending with a.sel g Wrm : s [€hé @e'ﬂﬁéét whehthis D! MY ffﬂ‘léd‘efor

bottom 3 of the reserv e end o eriser 5thereis apipeb
6 fromwhich a ¢ue MR 48w ending vertlcally is taken.. A varlatlon |n
di mensi ons may take pl ace betmeen pi pe. bond 6 and down pipe 7. Thi s

variation is normal | Wigansé r2ici¥sustrabes’ the) 0bnditdonewwhens thes device t
of which the velocity of the liquid can be altered. It has been possible to -
prove by experiﬂmnwﬁllad_andabegins!its plug-forming mode of operation;
| Figure 3 shows-the device when this is completely
filled and a coherent water plug is on the way out of the
| waste pipe,
Figure 4 illustrates the liquid renaining after the
water plug has floued out, '
- Figure 5 illustrates a modification of the 1nvention
- which conprises a vent connection between outlet pipe and
_'1n1et pipe. ':. _ a o |
| - Liquid.enters a flushing device or reservoir 2 through'
an inlet pipe 1 into which the waste pipes of all the
sanitary installations occurring in a building lead or
which comes fron a. conveying systen driven by hand, foot,
.oxen or other-draft animals. A-pipe 5 extending with |
' ".a selected gradient to a highest point 4, extends from the _:
:botton 3 of the reservoir._ At the end of the riser 5
n.there is a pipa bend 6 rron ‘which a down pipe 7 extending
vertically is taken. | A variatian in dimensions nay take
place between pipe bend 6 and down pipe 7. This variation _
.ie norlally constructed in the form of a narrowing 8, as |
.a result of which ‘the velocity of the 1iquid can be altered.
__It has been poaaible to prove by experinents that the



-12- veIOC|ty of the mater |ncreases exponentlally |n the domn pi pe 7 mnth
the decreasing di mensi ons thereof, with a certain dinmension of the riser 5.
The down pipe 7 is connected to a partlally U-shaped pipe 9 with a
“horizontal outlet 10. The outflow 10 is connected to a conmunal sewer.
.network or, inthe case of artifi.cal |rr|g tion, to an outgoi ng seepage

gal lery. The fol l owi ng node of operatlon %pTles to. the device: Liquid
‘enters the reservoir 2 via the inlet pipe-1. As a result of the fact that
the reservoir 2 is in conmunication with the riser 5, the sanme liquid leve

Serocted so tharoiPaitR S she Wyl g%*?é%%gg $8) sAPOnentiaIIas $Hiy down
reservoit 2. Vhigpehd s did) ddierd s i-@:tnﬁganse%ﬁm S g, an

anount of |i qui normal Ty corresponds to I nfl om1occdrr|ng at the

reservoir 2 fl oweprdédn dimdisisibtoLOté AigbrtBe riser 5. | f this inflow
Is small, only a conparatively small -anount of Tiquid flows through the

down pipe 7 per unit Tole [dowh PipelPnis ocdhtesbedaredappaetdalaly TRBRHed
wat er seal which does not close conpletely.. Si nce tbe whol e process takes

pl ace at at nospipdipec Somithiree hdriczantdl osutbetng0ir onThiee opitifd e 10 epual
in magnitude to the inflowin the inlet pipe 1. If this inflowis

i ncreased, the eonmected Iticge cdnmwmal emverhnetghrkherQOWn hee casies off so
increased to the extent that the liquid seal in the pipe 9 closes. If the
increased flow ertdEdesls innigatdony cbo ;o0 conbgoingsspapagee gad leator ent

~water plug is forned:in the pipe 9 and fl ows out
The following mode of operation applies to the device'

Liquid enters the reservoir 2 via the inlet pipe 1. _As

a result of the fect that the reservoir 2 1s in communication

with the riser 5, the same liquid level becomes established

in both. The_higheet_point 4 of the riser 5 is selected

so that it comesfto lie at the same height as the cover

of fhe feserveif.a;"rwhenpthe lignid in the reserroir 2

has reached'thisfheight; an amount of liquid which normally -

corresponds to the inflow occnrring at the reeervoir-a |
: flous over'the higheet_point 4 of the riser 5. If this

inflow is smell, only a_comparatively'small emountfef liquid
"flowe through the'doun pipe 7 per nnit'or time and down

to the U-shaped pipe 9 serving as‘a. weter seel which does'
_not cloee completely._. Since the‘whole process takes place
';at etmospheric pressure. the outflew coming from the pipe 9
is’ equal in megnitude to the inflow in the inlet pipe 1. |
| If thie inflew is increased the emount of liquid flowing

out through the down pipe 7 is also increased to the extent

that the liquid seal in the pipe 9 cloees. If the increased

Llow: through is extended over a few seconds in time, a

_coherent water plug is formed in the pipe 9 and flows out



-13 - via the outlet pipe 10." In the course of this, a reduced pressure (E%i
is formed in the down pipe 7 as a result of which, liquid is sucked out of

the riser 5 and. the reservoir 2. As a result of this suction, the flowin

the down pipe 7 is increased to the extent that a fresh-liquid plug is

foQgpd directly in the pipe 9. The prqpegf lhen takes place so quickly

that it is no | onger possible to speak of plurality of separate liquid

pl ugs but "a coherent columm of liquidis formed fromthe reservoir 2, via

the riser 5 and the down pipe 7 and through the pipe 9, as: illustrated in

~Figure 3.  ThigigognecsutietUpipd 10.Jui did sthér666rbE’ 6208hE RS @° Yedacaa

~the atnospheric pressure prevailing at the inlet pipe | and there is a

si phoni ¢ acti onpresstiret 88CToiiied ia ltHeAdwnUpipdal &sca eeBuledefUwhdkh,
the reservoir and air is drawn into the riser 5. -After that, the siphonic -
action of the slipyuideddssackeidhoutcwfdhetrisertd ab¢ phei ressrvbire. as
illustrated in Figure 4. The nodification of the invention illustrated in

Fi gure 5 cannotAseauvesgulditt ofr ddice dsyntiony by stow tndthe down pipe 7
primarily for those drainage systens which work with atnospheric pressure.

I'n the sane rraniuéringranse%etor ithien gxtant that ja feeshahiguid: pAngeis:

which is connected tQ the tos of a reservoir_12 fromthe bottom 13 of which

there extends afPFded 4iregatdyydpathe RIRe X octBae aRyPeess: then Sakes
the riser there js a ppe Bead \Gn s d 5 U5 "PShdsr potbiele’ 85" S50
S of a plurality of separate liquid plugs but a coherent
column of liqﬁidsisltormed'ffom the reservoir 2, via the
riser 5 and the doihjpipe ? and-through the pipe 9, as
illustrated in ¥igure 5;. .This cohérent coluﬁn of liquid
is forced throﬁghlthe'device.bj the atmospheric pressure
 -pfevai1ing at the inlet_p;pe 1 ahd there is a siphonic
o action in exi#tencq_ﬁntil all the 1liquid hés_bgbn emptied
out of the r&éérﬁoir.&nd air is drawn into the riser 5.
After that, the siphénic'action'of the siphén ends snd the
.device-returns'téfthe positioh'of rest as illustrated in
Figure 4, - _ _ _ | | _
 The modification of the invention illustrated in
.Figure 5“c§nnot“be used.with'reduceddpressura'éysﬁens and
116 pfbv;ded $finqri1y'for_thoaé“dfainage systens'uhich work
'wifh;atmqébﬁéf}éffféSsure, ,aIn £ﬁe:same manner as in the.
 *6r;gina1'féii&ﬁf;;it}h#sfan ihletjﬁipéf11 which is connected
__to.#he'tcpibf;a feSer&eir 12 fr&ﬁ'fhe bottom ﬁ}_of which
there_éxtehds-axrigéz;157iaid'upﬁards:at a selected angle.
| 'At'thé_end.b£ the riéer there is*alﬁipe'bend ﬁsglthe inside
.--radius.gf.whicﬁ :eﬁréSentq the highest point'14'of the
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riser. Ext endi ng from.,the pipe bend 16, via a narrowi ng 18, i vertical
- down pipe 17 which is connected to a partially U shaped pipe 19, the outlet"
si de of which is connected horizontally to an outlet pipe 20. Br anched
off fromthe outlet pipe 20 is-a vent pipe 21 which is connected to the

i et pipe 11 of the device.- As a result of this vent pipe 21, the effect _
~is achieved that a water plug.originatrnéqfrbn1the pi pe 19 does not have to - -
wor k agai nst a counter-pressure prevailing in the outlet pipe 20. Should

there be a blockage in the further course of the outlet.pipe 20 preventing

f fl ‘th h of ai .l h lLpe, _t.hi ' 0 be, s | ied ' '
o S 31 PR A on TR e R b4 FFpetid e,
por LY St 1% abhEqRs! Ryl At T MlndhR0 Y KCphgEsan1y
convertLonal il dngbedYBAEE 131, 1AW, REYHe SAAITUE el b EumaaBat o

work with redugedhPEsReaity to! hnC80t2bt0 piper PRl €d Bifanchéd 0Lt £RHRNY

device in manufacturing processes where an intermttent supply of material
to be mxed is lfsiseeLed ?hﬁe' Pouig Rhyeatapipe’® fWhidhais oPénhéctedutd
+ .

of an order of nagnitude o 10 % are acceptable. . -15- ,
' - ‘the inlet pipe 11 of the,device. As a result of this
vent pipe 21, the effect is achieved that a water plug
ofiginating ffoh the pipé 19'doe3'not have to work against
: ﬁ'counterépreésure prgvailing in the outlet pipe 20. |
" Should there be a blockage in the further course of the
outlet pipe 20 preventing a free'floﬁ through of thé air
in the pipe, this aii'can-be'supplied, via the pipe 21, to
‘the inlet pipe 11 and by this route via the veat pipes
normally oécurfing'1n'£he_building, into the atmosphere.
| .'Tﬁe device has been described_here mainly as a'device-
for'diScharging3sewage_ouﬁ’of a conventional drainage system;j
By apprcﬁriate_formatioﬁ énd dimensioning of the riser 5, _
‘however, it can easily be adapted to drainage systems which
work with_reéucbd7pressure.' it-can-also be adapted as
' a'proportioning device:ip nénufacturing prbcésééb_where- _
an intérm;tteﬁf supply_ef_nateriallto be mixed‘is'desifed
_ in the liquid phase and were fluctustions in volume ef an
- order of.iéénitude'6£_£_10 $ are acceptable. D



Conment s on the Engllsh translatlon of the Cl ai ns Clalntl L|ne 1 "Devi ce
for flushing sowers by siphonic action” Since there’i ﬂmmmmﬂlﬁm“m
sewers in the German claimand the speC|f|cat|on i ndi cat

applications, | should prefer "Siphonic flushlng devi ce". *Lihe 2
"collection basin (2, 12)". | should prefer the nore usual renderi ng
“reservoir" or "storage tank" for the Geﬂ n " Sammel behil.ter". Colum 8,
lines 2/3: 'vertical pipe (7, 17" The Ger man t ext speC|f|es a "verti cal

down pipe (7, 17)" Cla|n13 I|ne 20: culntnatlon p0|nt (4" | should.
prefer "hi ' ghest B'w4 . . ey

"Deckel " usual | y=rreesrs , - ' . ’ . '
The Ger man text says vertlcal domm p|pe (7" C|a|n16 I|ne 33 "exhaust

l'ine (21)" En

n1spr|nts in thg-ghmJififﬁéLT? ﬂg?ﬂéfl ngﬂugaﬁ) n|c ou d gﬁ?ﬂic

"siphonic” and gRt%oln] 3. $iﬁ5b19her591hsﬁo reTYtehdE o 55*59@ in the
German claim and the epecification’indicates'Other,application

I should prefer »"Siphonic flushing device".

- Line 2: "collection basin (2, 12)" I should prefer
the more usual rendering "reservoir" or 'storage tank” for
the German ”Sammelbehﬁlter".

Column 8, lines 2/3: "vertical pipe (7, 17". The
-Gernan text specifies a "vertical_down pipe (7, 17)".

Claim 3, line 20: "culmination point (4)"' I should prefer
"highest point” in this context. )
Line 21: "top". The Gernan "Deckel" usually means

"aover". | p L

Claim 4, line 24i"vertical pipe (7)". The German text
says "veftical_dbwn pipe (7)". ' |

Claim 6, line 33: "exhaust ;ine (21)"._"Entlﬁftungsiéitung'

 means ”vent pipe".
' : i,_:.,.

.'- There are also two nisprints in the clains. 'In--
.'CIaim 1, line 60, “siphinic“ should read "siphonic" and in
~Claim 3, line 19h:n9!ise" shonld read "Device”.



