
(19) United States 
US 2002002O009A1 

(12) Patent Application Publication (10) Pub. No.: US 2002/0020009 A1 
Vas et al. (43) Pub. Date: Feb. 21, 2002 

(54) FLUSH FOR TOILETS 

(76) Inventors: Laszlo Vas, Miskolc (HU); Otto Vas, 
Miskolc (HU); Sandor Kun, Miskolc 
(HU) 

Correspondence Address: 
Kathleen Neuner Manne 
WOMBLE CARLYLE SANDRIDGE & RICE 
P.O. Box 7037 
Atlanta, GA 30357-0037 (US) 

(21) Appl. No.: 09/907,764 

(22) Filed: Jul. 19, 2001 

(30) Foreign Application Priority Data 

Nov. 24, 1999 (WO)........................ PCT/WOOO/42259 
Jan. 15, 1999 (HU)............................................. 99001-19 

S. 

Publication Classification 

(51) Int. Cl." ....................................................... E03D 3/10 
(52) U.S. Cl. .................................................................. 4,362 

(57) ABSTRACT 

The invention relates to a flush for toilets containing a 
container with an air vessel, a connection piece for the 
network, a connection piece for the flush, a valve housing 
comprising a control device and an injector tube. A Suction 
device is joined to the injector tube. The flush is character 
ized in that an air-refilling opening (7) is arranged in the 
valve housing (6) underneath the control device (10) that is 
Suitably accommodated in the valve housing (6). A jet tube 
(15) is arranged above the control device in order to deviate 
the flushing water. An air-introducing chamber (5) is 
arranged in and/or next to the jet tube (15). 
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FLUSH FOR TOLETS 

0001) This is a continuation of PCT/HU99/00080. 

DESCRIPTION 

0002. Subject of the invention is a flushing device for 
toilets containing a container with an air vessel, a connection 
piece for the network, a connecting pipe end for the valve, 
a connecting pipe end for the flush, a valve housing with a 
control device and jet tube. The jet tube is connected with 
the Suction device. 

0003. Many devices for the flushing of toilets are known. 
The traditional flushing devices are in detail described in the 
book “Water Supply, Sewerage, gas Supply’ by Ballai-Mar 
ton (Technical Edition, Budapest 1977), page 593-599. 
Traditional flushing devices are equipped with an open water 
container with a volume of about 81, a water float and a 
weighted valve. When operated the whole quantity of water 
must run down from the container and for this reason these 
devices are economically disadvantageous. A braked, rapid 
Stop cock is also known, which is directly joined in the 
network and flushes the pan from a height of about 700 mm. 
A disadvantage of this Solution is that it requires a larger 
water branch (with a diameter of 34-1") and thus the effect 
of flushing mainly depends on the pressure in the water 
conduct. 

0004 Further on, in case of a pressure drop and a 
breakdown the Sewage may be Sucked back. 
0005 Closed containers with an air vessel at flushing also 
make use of the preSSure in the water conduct. Such a 
solution is described in the patent documents HU 174,527, 
HU 190,422 and FR 2,122,069. The drawback of this 
Solution is, that the air is continuously escaping from the 
preSSure container. After a certain time the container loses its 
aircushion and operates as a valve being connected with the 
water network without a container. That means that com 
pensation of the air cushion requires maintenance. 
0006. The U.S. Pat. No. 5,046,201 discloses a pressure 
container with a pressure control device where water feeds 
the injector, which is Sucking air into the air vessel. The flush 
valve is provided with bars. The publication WO 98/39522 
discloses a flushing System with a multiple valve under 
pressure. The U.S. Pat. No. 5,136,732 contains flushing 
devices with a piston and a needle valve. The patent docu 
ment JP 6,158,699 discloses a pressure container with a 
vacuum valve. The patent document HU 205,409 describes 
a flushing device with an injector and a Spring loaded and 
weight loaded external valve to introduce air. A common 
disadvantage of these Solutions is, that they are relatively 
complicated, that the different valves and pressure controls 
are Submitted to the forming of Scale and choking, that 
means that they all need maintenances. 
0007 Purpose of the invention is the elimination of the 
existing disadvantages, development of a flushing device 
needing no maintenance and no introduction of air by the 
operator, which is Silent, water Saving and absolutely reli 
able in Service. 

0008 Base of the idea being subject of the invention is 
the recognition that if the Supply of air during the flushing 
proceSS is Solved through an opening without moving parts 
und if for the introduction of air the stream of the flushing 
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water is deflected and Stabilized, a more advantageous 
Solution can be reached than up to now. 
0009. According to the purpose of the invention the 
device according to the invention is a flushing device for 
toilets comprising a container with an air vessel, a connect 
ing pipe end for the network, a flushing pipe end, a valve 
housing provided with a control device and a jet tube, a 
Suction device being connected with the jet tube in a way 
that on the housing of the valve beneath the control device 
an air refill opening is provided whereas above the control 
device-preferably inserted into the valve housing-an 
appropriate jet tube is arranged to deflect the flushing water, 
within the jet tube and/or beside it an air inlet chamber being 
left free. 

0010 Another characteristic of the invention may be that 
the suction device in the bottom part of the jet tube is 
provided at least with one inlet pipe end discharging into the 
container. The air inlet chamber is surrounded by a vault 
conducting the air to the air vessel. 
0011. In one embodiment of the invention the part of the 

jet pipe protruding into the valve housing contains a Stabi 
lizing chamber, which determines the direction of the water 
jet. The injector pipe, the Suction device, the jet tube and the 
flushing pipe end are coaxial. 
0012. In another embodiment a complementary unit is 
built in between the Suction device and the jet tube with a 
Suction throat suitable to increase the yield of water. The 
complementary unit Surrounds the integrating chamber. 
0013 The flushing device for toilets according to the 
invention has many advantages. It is extraordinarily simple 
and reliable in Service, besides the control device by means 
of which the user Starts and stops flushing it contains no 
moving parts. The device needs no maintenance and con 
tains no parts Subjected to Scale or choking. Its functioning 
is noiseleSS and water Saving. The user can Stop flushing at 
any time. The introduction of air during the flushing process 
WorkS automatically. 
0014. The application of an air refill opening has the 
advantage that a valve preventing back Suction is not nec 
essary. In case of a trouble the air refill opening cuts the 
Suction effect and prevents the Sewage from possible pen 
etration into the water network. 

0015. In the following we present a more detailed 
description of the invention on the base of the enclosed 
drawings. The drawings present: 

0016 
0017 FIG. 2: Cross-section of the jet tube at 14 in FIG. 
1. 

FIG. 1: Longitudinal section of the device 

0018 FIG. 3: Cross-section of the jet tube over the 
Suction device. 

0019. In FIG. 1 the container is shown in vertical posi 
tion. At the top the connecting pipe end 2 for the network is 
arranged, the upper part of the container is being the air 
vessel 17. The actual water level is marked by a triangle. The 
container 1 can be made of plastics, of metal or of a 
combination of both of them. It can be made of one or of 
more pieces. The injector tube 3 is arranged in the longitu 
dinal axis of the container 1 and can be of a narrow shape 
or have a diameter according to FIG. 1. The Suction device 
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is in the lower part of the injector tube 3 and has two inlet 
pipe ends 12 discharging into the container 1. The Suction 
device 4 and the injector tube 3 are coaxial. In Some cases 
the lower part of the injector tube 3 is choked. 
0020. The valve housing 6 is beneath the container 1 and 
preferably joins with the flushing pipe end 11. In case of 
need the valve house is integrated with the container. The 
control device 10 can be a simple shut-off valve or a valve 
with remote control. Beneath the control device 10 the air 
refill opening 7 is arranged. Between the Suction device 4 
and the control device 10 the jet tube 15 is arranged which 
is suitable for the deflection of the flushing water. The jet 
tube 15 surrounds the stabilizing chamber 14 beside him the 
air flows in the air inlet chamber 5. The air inlet chamber 5 
is at the top surrounded by the guide vault 16, which directs 
the air into the pressure vessel 17. The jet tube 15 and the 
flush pipe end 11 are preferably coaxial. The complementary 
unit 8 is inserted between the injector pipe 3 and the jet tube 
15. The complementary unit 8 joins in the container 1 
through the Suction throat 13 Suitable for increasing the 
water yield. The complementary unit 8 surrounds the col 
lecting chamber 9. 
0021 FIG. 2 shows the cross section of the jet tube 15 
with the air inlet chamber 5. FIG. 3 shows the cross section 
of the injector pipe 3 with the inlet pipe end 12 of the suction 
device 4. Another embodiment is also possible in which the 
injector pipe 3 is connected with the jet tube 15 without the 
complementary unit 8. The complementary unit Serves for 
increasing the efficiency of the Suction device 4 as a Sec 
ondary element. The Suction device 4, the injector pipe 3 and 
the complementary unit 8, applied according to need, are 
together named “water jet pump”. Within the framework of 
the claim hereafter Specified the flushing device according to 
the present invention can also be made in other embodi 
ments, e.g. the Suction device 4 can also been arranged 
beneath the injector pipe 3. 
0022 Functioning of the flushing device according to the 
invention: 

0023. In FIG. 1 the path of the water is marked by an 
arrow, the path of the air by a hatched arrow. The user opens 
the control device 10. In the moment of opening the preSSure 
in the air vessel 17 corresponds with the pressure in the 
water conduct. At the beginning of the flushing the water 
flows out of the container and the pressure in the air vessel 
17 is gradually decreasing. AS the pressure is falling the 
fresh water from the water conduct is flowing into the 
injector pipe 3 at a gradually increasing pressure. The water 
Streaming into the injector pipe 3 exercises a Sucking effect 
on the Suction device 4 and the complementary unit 8 
whereby the water in the container 1 through the inlet pipe 
end 12 and the Suction throat 13 joins the main Stream and 
mixes with it in the collecting chamber 9. 
0024. The decrease of the quantity of water in the con 
tainer originates a vacuum in the air vessel 17. As a result of 
the pressure difference air is Streaming into the air vessel 17 
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through the air refill opening 7 and the air inlet chamber 5, 
which automatically compensates the air lost with the flush 
ing water. The water in the container joining the water from 
the conduct under the effect of the injector in the Stabilizing 
chamber 14 of the jet tube 15 assumes the cross section of 
the stabilizing chamber and while it flows through the 
control device 10 it nearly retains it. The rim of the water 
Stream is marked by a dashed line. Owing to the shape of the 
jet tube 15the water stream does not entirely fill up the cross 
section of the control device 10 and the valve housing 6 and 
thereby promotes the introduction of air in to the air vessel 
17. 

0025. After the flushing process is finished the control 
device 10 is being closed. Now the water from the network 
is filling the container 1 through the injector pipe 3 until the 
preSSure in the air vessel 17 is equal to the preSSure in the 
water conduct. 

0026. The flushing device according to the invention is 
used for water Saving and reliable flushing of toilets. 

What is claimed by the inventors: 
1. Flushing device for toilets comprising a container with 

an air vessel, a connecting pipe end for the network, a 
flushing pipe end, a valve housing with a control device and 
an injector tube, a Suction device being connected with the 
injector tube characterized in that on the valve housing (6) 
beneath the control device (10) an air-refill opening (7) is 
arranged, whereas above the control device (10)-prefer 
ably integrated in the valve housing (6)-the jet tube (15) is 
built in to the guide the flushing water, nevertheless leaving 
free an air inlet chamber (5) in the jet tube (15) and/or beside 
it. 

2. Flushing device according to claim 1, characterized in 
that the Suction device (4) is inserted in the lower part of the 
injector pipe (3) having at least one inlet pipe end (12) 
discharging into the container (1). 

3. Flushing device according to claim 1, characterized in 
that the air inlet chamber (5) is limited by the guide vault 
(16), guiding the water to the air vessel (17). 

4. Flushing device according to claim 1, characterized in 
that the part of the jet tube (15) protruding into the valve 
housing (6) contains a stabilizing chamber (14) which 
determines the direction of the water Stream. 

5. Flushing device according to claim 1, characterized in 
that the injector pipe (3), the Suction device (4), the jet tube 
(15) and the flushing pipe end (11) are coaxial. 

6. Flushing device according to claim 1, characterized in 
that between the suction device (4) and the jet tube (15) a 
complementary unit (8) is built in, the complementary unit 
(8) being provided with a suction throat (13) Suitable to 
increase the water yield. 

7. Flushing device according to claim 6, characterized in 
that the complementary unit (8) is Surrounded by a collect 
ing chamber (9). 


