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['51] ABSTRACT 
A sanitary drain system for a building in which a plurality of 
waste water drains are connected to a soil pipe and with the 
outlet end of the soil pipe being provided by a hydraulic clo‘ 
sure. A vacuum is provided in the soil pipe and an inlet valve is 
provided in the connection between each waste pipe and the 
soil pipe. The inlet valve is of the type which is responsive to 
the vacuum in the soil pipe to remain closed in the absence of 
waste water in the drain at the inlet side of the valve. However, 
the inlet valve opens when there is water in the drain at the 
valve’s inlet side so that waste water and also solid wastes can 
readily pass through the valve and thence through the soil pipe 
to the sewer. 

5 Claims, 5 Drawing Figures 
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1 
VACUUM DRAIN SYSTEM 

BACKGROUND OF THE INVENTION 

This invention relates to a drain system for houses, espe 
cially big buildings, wherein the drain water supplied to house 
pipes through inlet openings provided with inlet valves is 
transported in the house-pipes under the in?uence of vacuum. 
A drain system ‘using vacuum is known, which system is pro 

vided with a hermetically closed vacuum tank into which the 
drain water is supplied by opening of an inlet valve permitting 
in?ow of drain water in the form of a water “piston” into the 
house-pipes. The system permits the transport of water having 
a large content of solid particles in pipes having a very small 
area, and in horizontal pipes as well as pipes connected to a 
vacuum tank located at a higher level than the inlet valve. A 
serious inconvenience is, however, that a strong vacuum is 
necessary in the house-pipes and that the entire system forms 
a hermetically closed system when the inlet valves are closed. 
Transportation of the water occurs only when the inlet valves 
are open, and, when inlet valves close, resonance phenomena 
occur causing pressure variations swinging between strong 
vacuum and overpressure in the system, which latter is a seri 
ous inconvenience making it necessary to combine the inlet 
valves with complicated nonreturn valves. 
A drain system is also known utilizing a vacuum street 

sewer pipe system connected to a conventional house-pipe 
.system via a hydraulic closure or trap. The house-pipe system, 
however, is open to atmospheric pressure and requires 
downwardly sloping house-pipes connected to a large area 
fall-pipe in which air under atmospheric pressure ?ows to the 
hydraulic closure. In order to enable lifting of solid particles 
up through the hydraulic closure large bubbles must be 
formed in the hydraulic closure. This requires a large air 
stream in the fall pipe and the hydraulic closure which is 
power consuming and gives rise to noise. 

SUMMARY OF THE DISCLOSURE 

The object of the invention is to overcome all these objec 
tionable features of the known systems. This is accomplished 
by providing a drain system comprising house-pipes, which 
can be horizontal or slope upwardly, inlet openings provided 
with inlet valves and connected to said house-pipes, _a com 
mon outlet pipe for said house-pipes, a hydraulic closure at 
the outlet end of said outlet pipe, means connected to the inlet 
end of said outlet pipe for maintaining vacuum in said house 
pipes and means connected at least to the most distant parts of 
the house-pipes, as seen from the outlet pipe, for throttled out 
side air inlet into the house-pipes. The throttled outside air in 
lets are preferably arranged to inject air at the vacuum sides of 
the inlet valves, so that a closed inlet valve cannot prevent the 
?ow of drain water from an inlet valve to a house-pipe. The 
drain water ?owing in the house-pipes is accelerated under the 
in?uence of additional outside air inlets which become effec 
tive and the drain water is split into drops which, together with 
solid particles, are carried by the air stream with a high 
velocity to the hydraulic closure in which drain water and 
solid particles, but not air, pass downwardly. 
The system according to the invention requires a moderate 

vacuum making it possible to use very simple inlet valves hav 
ing ?exible walls presenting inner surfaces bearing against 
each other and, under the in?uence of the vacuum in the 
house-pipes, being airtight and pressed against each other. 
Such a valve is impervious to air but not to water and can be 
used even in connection with a conventional water-closet hav 
ing the usual hydraulic closure outlet. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other objects and accomplishments will become 
obvious from the following description in which reference is 
made to the accompanying drawings in which 

FIG. 1 schematically illustrates an embodiment of the 
system according to the invention in a sectional view, 

FIG‘. 2 is a front view of an automatic inlet valve, 
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FIG. 3 is a sectional view on line III-Ill of FIG. 2, 
FIG. 4 is a side view of the inlet valve shown in FIG. 2, and 
FIG. 5 is a sectional view of a preferred embodiment of the 

‘inlet valve. 

DETAILED DESCRIPTION OF THE INVENTION 

The drain system shown in FIG. 1 has a vertical said pipe 1 
and a plurality of substantially horizontal branch waste pipes 
2, 3, 4 to which a lavatory 5, a draining gutter 6 and a water 
closet 7 are connected via inlet valves 8, 9 and 10, respective 
ly. All these pipes have a diameter which is about half the 
diameter of conventional drain pipes, and the branch waste 
pipes 2, 3, 4 are located in a thin .framing of joists in which the 
pipes, if necessary, can extend upwards around a joist in the 
framing of-joists. The pipe 1 is connected to a pipe 1 l to which 
a suction pipe 12 is branched via a water separator tank 13 
and a branch pipe 14. The pipe 11 is connected to the upper 
end of a vertical leg 15 of a hydraulic closure 16 the under end 
of which leg 15 dips under the water surface in a drain pipe be 
longing to a conventional street-sewer system. Due to the 
‘vacuum maintained in the system, a column of drain water is 
maintained in leg 15, which column has a height depending on 
the vacuum generated by a fan 18 connected to the suction 
pipe 12. 
The inlet valves 8 and 9 are, for example, of the kind shown 

in FIGS. 2, 3 and 4 having a chamber 20 presenting two op 
posite side walls 21, 22 of stiff material and two side walls 23, 
24 of ?exible material and a top and a bottom wall of ?exible 
material. In the top wall perpendicular to the stiff side walls 
21, 22 there is a slot 25 extending upwardly in FIG. 2 between 
two ?exible lips 26 forming a part of the top wall of chamber 
20. The lips 26 extend upwards to form, via a transition sec 
.tion 28 of ?exible material, a short inlet pipe 27. An outlet 
pipe 29 is connected to pipes 2 and 3, respectively, (FIG. 1) 
and communicates with the interior of chamber 20 via an 
opening in the bottom wall of chamber 20. 

Altemately, the valves 8, 9 can be designed as shown in 
FIG. 5. This valvecomprises a tubular member 30 of ?exible 
material having two opposite wall portions permanently 
deformed to sealingly engage each other. This valve is, to a 
certain extent, impervious for air but not for water and the 
sealing action of the walls 30 is ampli?ed by the vacuum main 
tained in the outlet pipe 29. 
The valve 10 of the water-closet is a manually operated 

membrane valve, known per se. If a water-closet of conven 
tional type is used having an outlet provided with a hydraulic 
closure, it is possible, however, to utilize an automatically 
operated valve of the type shown in FIGS. 2 to 5 instead of the 
manually operated valve 10. In order to obtain outside air in 
jection into pipe 4, this pipe is provided with branch pipe 32 
connected close to the valve 10. Eventually a further branch 
pipe 34 is connected to pipe 32 connecting the interior of the 
water-closet with the interior of pipe 32. The outside air ?ows 
into the pipe 32 through an air-throttling nozzle 33 attached to 
pipe 32. A further air-throttling nozzle 35 is attached to the 
top of the vertical pipe 1 and other such nozzles may be ar 
ranged at different points along the house-pipes 2, 3, 4, if 
necessary. 
The operation of the drain system is as follows: 
A permanent vacuum of about 700 mm. water column is 

maintained in the system by the fan 18, in which case the 
height of the water column in the hydraulic closure 15 is about 
700 mm. Air ?ows into the nozzles 33, 35 and pipe 34 through 
the pipes l, 2, 3, 4, 11 and 14 to the fan 18. 

If water is supplied to the normally closed valve 8, for exam 
ple, the lips 27 open slightly, assisted by the vacuum in 
chamber 20 which tends to bend the ?exible walls 23, 24 in 
wardly. The operation of the valve shown in FIG. 5 is similar 
to that described in connection with the valve shown in FIGS. 
2-4 although no vacuum assistance of the opening of the valve 
is obtained. 
The surprising effect of the valves permitting water includ 

ing solid particles in the water to pass the valves in spite of the 
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fact that the lips 26 and walls 30, respectively, are ?rmly 
pressed against each other under the in?uence of the pressure 
difference existing between the exterior and the interior of the 
valves seems difficult to explain. An explanation is, however, 
that a ?lm of water or moisture always adheres to the inner 
walls of the valve including the wall portions so that they 
sealingly engage each other, which ?lm transmits the vacuum 
to the under side of a ?lm of water supplied to the valve and 
covering the opening‘of the slot between the sealingly engag 
ing wall portions of the valve. If a large quantity of water is 
supplied, the valve rapidly opens as soon as the initial ?lm has 
been sucked into said slot. 

Drain water supplied to pipes 2, 3 and 4 is rapidly trans 
ported towards pipe 1 when the inlet valves 8, 9 and 10, 
respectively, are opened and with reduced velocity when the 
inlet valves are closed. Especially when the drain water in 
cludes a high content of solid particles it is important to inject 
air into the pipe. The air inlet arrangement permits emptying 
of the system when all inlet valves are closed and thus in‘ 
creases the capacity of the system. Moreover, the air inlet ar 
rangement effectively eliminates the necessity of accelerations 
and retardations of big water columns or water “pistons” and 
has a damping effect to pressure variations in the system. 
The drain water arriving in pipe 1 l is normally split up into 

drops carried together with solid particles by the air stream. 
After removal of the air through the water separation tank 13 
the drain water including solid particles falls down through the 
vertical leg 15 of the hydraulic closure 16 into the conven 
tional street-sewer system 17. 
What is claimed is: 
l. A sanitary drain system for a building comprising, 
at least one soil pipe having an outlet end, 
at least one waste pipe connecting a waste water drain to 

said soil pipe, 
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4 
an inlet valve through which said waste pipe is connected to 

said soil pipe, 
means providing a hydraulic closure at the outlet end of said 

soil pipe, 
mears connected to said soil pipe for maintaining a vacuum 

therein, 
means adjacent the inlet end of each waste pipe for ad 

mitting throttled outside air to said waste pipe. 
2. The drain system of claim 1 in which each said inlet valve 

is responsive to the vacuum in said soil pipe to remain closed 
in the absence of waste water in said drain at the inlet side of 
said valve, 

each said valve further being opened in the presence of 
waste water in said drain at the inlet side of said valve. 

3. The drain system of claim 1 in which each inlet valve 
comprises ?exible walls having inner surfaces which commu 
nicate with the valve interior and bear against each other, 

said ?exible walls bearing tightly against each other to pro 
vide an air-tight seal in the presence of a vacuum applied 
to the outlet end of said valve, 

only the interior portions of said ?exible walls communicat 
ing with the interior of said valve. 

4. The drain system of claim 2 in which each said valve com 
prises a tube formed of a ?exible material and formed to have 
opposite wall portions which sealingly bear against each other. 

5. The drain system of claim 2 in which said valve comprises 
a partition wall between the inlet and the outlet of said valve, 
said partition wall being provided with a transverse slot divid 
ing said partition wall into two ?exible lips bearing against 
each other, the outlet of said valve forming a chamber which 
under the in?uence of the vacuum at the outlet end of said 
valve has a tendency to collapse in the longitudinal direction 
of said lips. 


