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System The present invention relates to a vacuum sewer
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di scharge val ve between the sturce of sewage and the

sewer piping, nmeans for generating partial vacuumin

the sewer piping, and a control neans for controlling

the operation of the discharge valve. Mre

rti invention relates to a control neans
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Thsee%géicsglpse'ration principle of the control means is to activate an alternation of
partial vacuum and atmospheric pressure in the chambers in order to effect the
opening and closing of the discharge valve and preferably also the rinse water val-
ve.

The known solutions generally have a very complex structure and a very
large number of components. Furthermore, the interaction of the components is
- easily disturbed, partly due to their relatively small dimensions and their fragile
structure, which results in malfunction of the control means. in addition the known
control means are expensive to manufacture and service.

The object of the present invention is to achieve a vacuum sewer sys-
~tem in which the above disadvantages are avoided and which provides a reliable
operation by way of a simplified arrangement. A further object of the present inven-



temin which the above di sadvantages are avoi ded and

whi ch provides a reliable operation by way of a
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IS to provide a control means, which inproves the
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Fig. 1 shows a vacuum sewer system employing a conirol means,

Fig. 2 shows a general view of the control means,

Fig. 3 indicates a sectioning of the control means as shown in Figs. 4
and 5,

Fig. 4 shows section A-A according to Fig. 3,

Fig. 5 shows section B-B according to Fig. 3, and

Figs. 6 to 9 show an operational sequence of the control means.

The vacuum sewer system 100 shown in Fig. 1 comprises a source of
sewage 101, in this case a sewage receptacle in the form of a sanitary unit, such
as a toilet bowl provided with an outlet, sewer piping 102, a discharge valve 103
between the source of sewage and the sewer piping, and means 104 for generat-
ing partial vacuum in the sewer piping. The operation of the discharge valve 103 is
controlled by a control means comprising a control mechanism 105 provided with



sewage 101, in this case a sewage receptacle in the

formof a sanitary unit, such as a toilet bow
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val ve 103 between the source3of sewage and the sewer

pi pi ng, and nmeans 104 for generat- ing partial vacuum

in the sewer piping. The operation of the di scharge

valve 103 is controlled by a control means conpri sing
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means 19 including a first valve stem 191 connected t0 an engagement means 13,

in this embodiment shown as a suction cup. The first valve stem 191 is provided
with a recess 15, the function of which will be described below in connection with
Figs. 6 to 9. The first chamber 1 is provided with an aeration opening 21 in the side
walll of the body part 12. The first chamber 1 and the second chamber 2 are sepa-
rated by a first valve seat 192, which seats the first valve means 19.
| The engagement means 13 is arranged in the second chamber 2 for
engagement with a membrane 14 disposed between and separating the second
chamber 2 and the third chamber 3. The engagement means is preferable a suc-

tion cup in this embodiment. However, other engagement means providing appro-



with a recess 15, the function of which will be
descri bed below in connection with Figs. 6 to 9. The
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Attriosphieris tprelesttre pravallstinghe first chamber 1, which is aerated through the
aeration opening 21 in the side wall of the body part 12 (Fig. 5), and the fourth
chamber 4, the third port 10 being open. The second valve stem 51 of the second
valve means 5 is provided with a valve flap 23 which closes the communication
through a channel 17 formed in the valve seat 52 between the fourth chamber 4
and the third chamber 3. The second valve means 5 with the valve flap 23 is re-
tained in this closing position by the second spring 16 and the pressure difference

between the third chamber 3 and the fourth chamber 4.
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the body part 12 (Fig. 5), and the fourth chanber 4,
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that the partial vacuum from the third chamber 3 is communicated into the fourth

chamber 4 and further through the second port 9 towards the discharge valve 103
through the fourth port 11 towards the rinse water valve 108 opening the valves for
a flushing sequence. The function of a partial vacuum operated valve is known by
the person skilled in the art and is therefor not described in this context.

Just before the second valve means 5 comes 10 its second, i.e. end po-
sition, the first valve means 19 arrives at its most forward position where its further
movement is stopped by the first valve seat 192, whereby the engagement means
13 is released from the membrane 14. This results in that the first spring 18 returns
the first valve means 19 with the suction cup 13 to its initial position closing the
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connection between the third chanber 3 and the fourth
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in that the partial vacuumféomthe third chanber 3

I's comunicated into the fourth chanber 4 and further

t hrough the second port 9 towards the di scharge val ve
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still be initiated by pressing the activating means 106 to the bottom position. In this
case, however, the timing function as described above does not work.

The drawings and the description related thereto are only intended for

clarification of the basic idea of the invention. The invention may vary in further de-

tail within the scope of the ensuing claims.
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event the nenbrane 14 is danaged, the flushing
sequence may still be initiated by pressing the

activating neans 106 to the bottomposition. In this
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does not work. The drawi ngs and the description
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means (19) with the engagemeant maans (13) is pushed forward so that the second
valve means (5) moves forward to its second position for creafing a vacuum con-
nection between the first port (8), the second port (2) and the fourth port (11).

2. Vacuum sewer system according to claim 1, characterised in that the rinse wa- -
ter arrangement further comprises a rinse water supply (107) and a rinse water dis-
iribution means (109),
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@, Control means according o claim 8, characterised in that the second valve

| .étem (51) of the second valve means (5) is provided with a duct arrangement com-
prising & first duct (6) and a second duct (7) for providing gommunication betwaen
the second chamber (2) and the third chamber (3).

KSMEENEOAY BERP A0 AMENDED CLAIMS 110, 772008000

R
vy

sﬁed atthe EPO on Jul 11, 2006 13:58:03, Pag AMENDED SHEET

e
£

v




oo body® paft i 1PE. 8.6 Hn@ﬁﬁr‘eans accor diTfd % ”E""ﬁ*”ﬁ‘*’”"”*'*?—”’-‘-“"‘""“‘“"’"“"""-;
%@ m 7, characterised<in Bhat:the second val ve stem Soanv@uotusry
(51) is attached to the nenbrane (14) at one end and

is provided with a seal- ing neans (22) at an opposite

end, and in that the sealing fgans (22) is arranged

to engage with the third port'™(10) at its second

position for closing the communi ca- tion between the

second port (9) and the third port (10). 9. Control

means according to claimsS. characterised.in that the

18eEontrol maans anconding 1p alaim He chacarierised.ia heddke @ngagement
' I @My ' t rangenent com prising a
-W*B%Pgt(?ﬁju%?ﬂ?%és%%‘u%ﬁ@ecc nd dgct (7) for Srovi digng

conmuni cati on between the second chanber (2) and the
third chanmber (3). X %1 S&TVAWLRSPCOOAMENOEO CLAI MS
140, 77.20W000 a' ed atthe EPO on Jul 11,

200613: 58: 03. Pa' AVENDED SHEET tl | 00 ; +358 9 2514
8188 EPO PCT OEf dAN t Prfnteda 05/10/2006' 1CLM'D |
12006050037 ID 10. Control neans according to claim
5, characterised in that the engagenent neans (13)
conprises a suction cup. Xi 12115551PC15PI p1555PC55
AMENDED CLAIMS 1.10, 7 7.200tDOC j'lyed at the EPO on
Jul 11, 200613:58:03. Pac .. ... tip ~ ~ AMENDED
SHEET ?1S17CF ~e; |

T XAESHPCIINFIE5SPLO0 AMENDED CLAIMS 1430, 7 7.28058.00C

#red at the EPO on Jul 11, 2006 13:58:03. Pag , “*_ " “*
& on ' * AMENDED SHEET




