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ABSTRACT OF THE DISCLOSURE 

Waste liquid is discharged into a pneumatic sewage 
disposal system through a discharge conduit from the 
outlet of a place in a kitchen or laundry or a ?xture in a 
bathroom like a bathtub or washbasin, for example. 
Flow control structure is operatively associated with the 
discharge conduit which opens when liquid starts to ?ow 
from the outlet and closes when the ?ow of liquid stops. 

BACKGROUND OF THE INVENTION 

1. Field of the invention 

In a pneumatic sewage disposal system provision must 
be made for controlling the discharge into such a sewage 
system of waste liquid ?owing from places in kitchens 
and laundries and ?xtures in bathrooms like bathtubs 
and washbasins, for example. 

2. Description of the prior art 

FIG. 1 illustrates valve mechanism of a known type 
for use in a pneumatic sewage disposal system for con 
trolling the discharge of waste liquid into the sewage 
system repsonsive to ?ow of such liquid. Waste liquid. 
?ows through a conduit 11 from a place in a kitchen or 
laundry or a ?xture in a bathroom like a ‘bathtub or 
washbasin, for example. The waste liquid ?ows from 
the conduit 11 to a vessel 10 and from the latter to 
a discharge conduit 12 which is adapted to be connected 
to a pneumatic sewage disposal system and maintained 
at a partial vacuum or subatmospheric pressure. 
The bottom of the vessel 10 is formed to provide a seat 

14 for a valve 9 which depends downward from the bot 
tom of a ?oat 13 which is vertically movable within the 
vessel 10 which serves as a ?oat chamber 8. The valve 9 
moves toward and from its seat 14 with vertical move 
ment of the ?oat 13 in chamber 8 responsive to rise and 
fall therein of waste liquid ?owing through the conduit 
11. 
When the quantity of waste liquid in the ?oat chamber 

8 is suflicient, the ?oat 13 will rise and move the valve 9 
from its seat 14. When this occurs waste liquid will be 
withdrawn through discharge conduit 12 into the pneu 
matic sewage system responsive to subatmospheric pres 
sure in the conduit 12. When the liquid level in the ?oat 
chamber 8 falls su?iciently the ?oat 13 will move down 
ward and the valve 9 in turn will be moved downward 
to its closed position against the seat 14. 
The valve mechanism in FIG. 1 functions in such 

manner that the valve 9 will be moved to its closed 
position before all of the waste liquid in the ?oat cham 
ber 8 has been discharged therefrom. This is objection 
able because the waste liquid in the ?oat chamber 8 and 
conduit 11 leading thereto often develops an unpleasant 
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odor. When grease, soap, detergent and similar materials 
are present in waste liquid, such materials and their 
reaction products tend to collect on the surfaces of the 
?oat 13 and interior of the chamber 8. This will cause 
the ?oat 13 to operate sluggishly. Further, the accumu 
lation of objectionable material in this way eventually 
can cause the ?oat-operated valve 9 to malfunction for 
the reason that the ?oat 13 cannot move freely in its 
chamber. 

SUMMARY OF THE INVENTION 

My invention relates to controlling the discharge of 
waste liquid from places in kitchens and laundries and 
?xtures in bathrooms like bathtubs and washbasins, for 
example, into a pneumatic sewage disposal system by 
improved valve structure which opens automatically when 
?ow of waste liquid starts and automatically closes only 
when the ?ow of waste liquid stops and all of the liquid 
has been discharged into the sewage disposal system. 

I accomplish this by providing in a discharge conduit, 
which is adapted to be maintained at a partial vacuum 
and through which waste liquid from the outlet of such 
a place is discharged into a pneumatic sewage disposal 
system, a main valve and operating means therefor which 
opens the main valve responsive to a partial vacuum and 
closes the main valve responsive to atmospheric pressure. 
The discharge conduit includes a vessel de?ning a ?oat 

chamber in which a ?oat is movable up and down with 
rise and fall of liquid therein. The main valve operating 
means is connected to a region of the discharge conduit 
downstream from the main ‘valve by a control valve when 
it is moved to one of its two operating positions re~ 
sponsive to upward movement of the ?oat. The main 
valve operating means is connected to the ?oat chamber 
by the control valve when it is moved to the other of its 
two positions responsive to downward movement of the 
?oat. 
An important feature of my invention is that, when ?ow 

of waste liquid starts in the discharge conduit, the ?oat-op 
erated control valve is activated by a small quantity of 
waste liquid ?owing into the ?oat chamber and is moved to 
the one of its two operating positions. When the control 
valve is activated in this manner, the main valve operating 
means is connected to the discharge conduit and the main 
valve operating means become operable to open the main 
valve responsive to the partial vacuum prevailing in the dis 
charge conduit. 
When this occurs the liquid in the ?oat chamber is 

sucked out very quickly and the ?oat moves down to its 
lowest position, thereby causing the control valve to move 
to the other of its two positions. Since the main valve prev 
iously has been opened, the ?oat chamber will be in com 
munication with that part of the discharge conduit in 
which a partial vacuum is adapted to be maintained, so 
that a partial vacuum also will prevail in the ?oat cham 
ber. The partial vacuum prevailing in the ?oat chamber 
will be transmitted to the main valve operating means 
when the control valve moves to the other of its two posi 
tions responsive to movement of the ?oat to its lowest posi 
tion in the ?oat chamber. 

Although the partial vacuum prevailing in the ?oat 
chamber is less than the partial vacuum in the discharge 
conduit which is relied upon to cause the main valve op 
erating means to open the main valve, nevertheless it is 
sufficient to render the main valve operating means op 
erable to keep the main valve open while waste liquid ?ows 
from the outlet to the ?oat chamber. The passageway in 
which waste liquid ?ows from the outlet to the ?oat cham 
ber is so constructed and formed that the waste liquid will 
function to block flow of ambient air at atmospheric pres 
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sure from the outlet to the ?oat chamber so that the latter 
will be maintained at a partial vacuum. 
When the ?ow of waste liquid from the outlet to the ?oat 

chamber stops, ambient air at atmospheric pressure flows 
into the ?oat chamber, and, by reason of the fact that the 
?oat chamber is connected to the main valve operating 
means, the latter will be rendered operable to close the 
main valve after practically all of the waste liquid has 
been discharged into the pneumatic sewage disposal sys 
tern. 

BRIEF DESCRIPTION OF THE DRAWING 

In the drawing, FIG. 1, is a vertical sectional view more 
or less diagrammatically illustrating valve mechanism of a 
known type intended for use in a pneumatic sewage dis~ 
posal system for controlling the discharge of waste liquid 
into the sewage system responsive to ?ow of such waste 
liquid; 
FIG. 2 is an elevation view, partly in section, of valve 

structure which embodies the invention for controlling the 
discharge of waste liquid into a pneumatic sewage disposal 
system responsive to ?ow of such waste liquid. 

FIG. 3 is an enlarged fragmentary sectional view of the 
float-operated valve mechanism shown in FIG. 2; 
FIG. 4 is an enlarged perspective view, partly in section, 

of the pneumatically-operated valve mechanism shown in 
FIG. 2 which coacts with the float-operated valve mech 
anism; and 

FIG. 5 is an enlarged fragmentary sectional view of 
parts shown in FIG. 4 to illustrate details more clearly. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In FIG. 2 I have shown my invention embodied in a 
pneumatic sewage disposal system for controlling the dis 
charge of waste liquid into the sewage system responsive to 
?ow of such liquid. Waste liquid ?ows through a conduit 
20 from the outlet 42 of a place 43 in a kitchen or laundry 
or a ?xture in a bathroom like a bathtub or washbasin, for 
example. The waste liquid ?ows from the conduit 20 into a 
discharge conduit 23 which is in communication with a 
conduit 44 adapted to be connected to a pneumatic sew 
age disposal system and maintained at a partial vacuum 
which may be one-half of atmospheric pressure, for ex 
ample. 
Flow control structure is operatively associated with the 

discharge conduit 23 which opens when liquid starts to flow 
from the outlet 42 and closes when such flow of liquid 
stops. The ?ow control structure includes a main valve 24 
coupled in the discharge conduit 23 at a region down~ 
stream from and in communication with the outlet 42. As 
seen in FIG. 4, the valve 24 is embodied in a section of the 
discharge conduit 23 having an oval-shaped opening in the 
top thereof and an inverted U-shaped bottom 45 at the 
region of such top opening. A ridge 46, which is transverse - 
to the longitudinal axis of the conduit 23, extends inward 
therefrom about the conduit between the opposing edges 
of the top opening. 
An elastic wall 47 of the shape shown in FIG. 4 is po 

sitioned at the top opening of the conduit 23. The elastic 
wall, which may be formed of rubber, for example, is 
provided with a ?ange 48 which ?ts in an airtight manner 
over an outwardly bent edge 49 about the top opening in 
the conduit 23. The elastic wall 47 serves as a valve mem 
ber of the valve 24 and is movable between closed and 
open positions to control the discharge of waste liquid 
from the discharge conduit 23 into the conduit 44 forming 
a part of the pneumatic sewage disposal system. 
A device 25 is provided to operate the main valve 24 

and move the elastic valve member 47 between its closed 
and open positions. In FIG. 4 it will be seen that the elastic 
valve member 47 is formed with bosses 50 and 51 in which 
lifting buttons 52 and 53 are vulcanized. The buttons 52 
and 53 coact with pairs of spaced horizontal bars 54 
and 55 which are ?xed to and project from two arms 
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56 and 57 of the operating device 25. The arms 56 and 
57 have bottom edges of semicircular form which, 
along their entire lengths, can engage the elastic valve 
member 47 and press the latter into sealing engagement 
with the bottom 45 of the conduit 23 at opposing sides of 
the ridge 46, as shown in FIG. 5. 
The arms 56 and 57 are formed at the periphery of a 

plate 58 which depends downward from and is ?xed to the 
bottom 59 of an upright cylindrical-shaped vessel 60 hav 
ing a sidewall 61 and in which a metal weight 62 is posi 
tioned. Another inverted U-shaped vessel 63 is disposed 
above and spaced from the vessel 60. 
The vessel 63 is supported in a ?xed position in any 

suitable manner, as by a frame 64, for example, and in 
cludes top 65 and a sidewall 66 extending downward 
therefrom. The bottom edge of the sidewall 66 of vessel 
63 and top edge of the sidewall 61 of the vessel 60 are 
connected by a member 67 of annular shape which is 
formed of a suitable resilient material like rubber, for ex 
ample. The annular-shaped member 67 is secured to the 
sidewall 61 and 66 in an airtight manner. 
When the operating device 25 is connected to a region at 

a partial vacuum in a manner that will be explained pres 
ently, the vessel 60 wil move upward with respect to vessel 
63 due to the resilient connection 67 therebetween. When 
this occurs the plate 58 and arms 56 and 57 will be moved 
upward and lift the buttons 52 and 53, thereby lifting the 
elastic valve member 47 from its closed or seated posi 
tion in the conduit 23. 

Conversely, when the operating device 25 is connected 
to a region at a higher pressure, such as atmospheric pres 
sure, in a manner that will be explained presently, the 
vessel 60, with the aid of the weight 62, will move down 
ward with respect to the vessel 63 due to the resilient 
connection between the vessels. When this occurs the plate 
58 will be moved downward and the arms 56 and 57 will 
exert force against the elastic valve member 47 and move 
it ?rmly against the bottom 45 of the conduit 23 at op 
posing sides of the ridge 46. 
The main valve 24 and operating device 25 just de 

scribed are generally like those described in my US. Pat. 
No. 3,482,267, granted Dec. 9, 1969. The disclosure in my 
aforementioned patent may be considered as being in 
corporated in this application, and, if desired, reference 
may be made thereto for a detailed description of the main 
valve 24 and operating device 25. 
The operating device 25 is connected by a conduit 

section 29, a control valve 28 and a conduit 27 to a region 
26 of the discharge conduit 23 which is at a partial vac 
uum and downstream from the main valve 24. In a manner 
that will be described presently, the operating device 25 
is connected by conduit section 29 and passageway means 
formed in the control valve 28 to a chamber 71 and will 
be influenced by the pressure prevailing in the latter which 
may be at a partial vacuum or at atmospheric pressure. 
As seen in FIG. 3 the control valve 28 comprises a hol 

low body 31 having a chamber 68 communicating with a 
passageway 69. The conduit section 29 is connected by a 
nipple 33 to the chamber 68 and the conduit section 27 
is connected by a nipple 32 to the pasageway 69. A valve 
member 70 comprising a cylindrical-shaped part 35 hav 
ing a resilient sleeve or bushing 36 thereon is axially mov 
able within the chamber 68. A wall of the chamber 68 
serves as a seat 34 against which the bushing 36 bears when 
the valve 28 is in its illustrated closed position which 
may be referred to as the “other” of the two operating 
positions of the valve 28. 
The valve member 70 is movable toward the right in 

FIG. 3 to its open position which may be referred to as 
“one” of the two operating positions of the valve 28. In 
such open position the bushing 36 is moved from its seat 
34 and the conduit sections 29 and 27 are in communica 
tion with one another through the chamber 68 and pas 
sageway ‘69 in the hollow body 31. As seen in FIG. 3, the 
cylindrical-shaped member 35 is formed with an axially 
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extending groove 42 at its periphery which provides a 
passageway from the chamber 68 within the hollow body 
31 into the chamber 71 in which the control valve 28 is 
disposed. 

In view of the foregoing, it will now be understood 
that when the valve member 70 of the control valve 28 
is open and in “one” of its two operating positions with 
the bushing 36 moved from its seat 34. the conduit sec 
tions 27 and 29 and connection therebetween, which is 
formed by the chamber 68 and passageway '69 in the valve 
body 31, constitute means for connecting the operating 
device 25 of the main valve 24 to the region 26 of the 
discharge conduit 23 which is at a partial vacuum. When 
this occurs the elastic valve member 47 of the main valve 
24 moves to its open position, as previously explained. 
When the valve member 70 of the control valve 28 is 

closed and in the “other" of its two operating positions, 
the operating device 25 of the main valve 24 is discon 
nectecl from the region 26 of the discharge conduit 23. 
Under these conditions the operating device 25 of the . 
main valve 24 is connected to the chamber 71 and in 
?uenced by the pressure prevailing therein which may 
be partial vacuum or atmospheric pressure, as will be 
explained hereinafter. This connection includes the con 
duit section 29, chamber 68 of the valve body 31 and 
the groove 42 in the cylindrical-shaped member 35. 

In accordance with my invention I provide sensing 
means in the discharge conduit 23 between the outlet 42 
and the main valve 24 which functions when waste liquid 
starts to ?ow from the outlet 42 to move the control valve 
28 to its open position or “one" of its two operating posi 
tions and render the operating device 25 operable to open 
the main valve. 

In my preferred embodiment the discharge conduit 23 
includes a vessel 15 between the main valve 24 and the 
outlet 42 which de?nes the chamber 71 and the sensing 
means comprises a ?oat 16 in the chamber 71 which is 
operatively connected by mechanism 72 to the control 
valve 28. The mechanism 72 includes a vertically disposed 
link 37 having its lower end pivotally connected to the 
top of the ?oat 16 in any suitable manner (not shown). 
The upper end of the link 37 is pivotally connected to 
a horizontally extending arm of an L-shaped lever 30‘ at a 
region intermediate its ends. The lever 30 at the bend 
thereof is provided with a pin 40 which is journaled in 
an opening of a stationary plate 41 mounted on the hollow 
body 31 of the control valve 28. 

The outer end of the cylindrical-shaped part 35 of the 
valve member 70 is formed with a recess 38 which re 
ceives the upper end 39 of the vertically disposed arm of , 
the L-shaped lever 30. The mechanism 72 just described 
functions in such manner that the part 35 moves to the 
left in FIG. 3 toward the closed position or the “other” 
operating position of the valve 28 responsive to down— 
ward movement of the ?oat 16. Conversely, the part 35 
moves to the right in FIG. 3 to the open position or the 
“one operating position of the valve 28 responsive to 
upward movement of the ?oat 16. 
As seen in FIG. 2, the control valve 28 is disposed 

within the vessel 15 which has a removable top 17 and 
an overlying sealing cover 18 therefor which is formed 
of rubber, for example. The top 17 and sealing cover 18 
are formed with aligned openings to provide a vent 19 
for the chamber 71. 
A disk 21 is provided at the region waste liquid ?ows 

from the conduit 20 into the ?oat chamber 71. The disk 
21, which is formed with an opening 22, serves as a ?ow 
reducing member past which waste liquid ?ows from the 
outlet 42 to the ?oat chamber 71. The opening 22 in the 
disk 21 preferably is of such size that the quantity of 
liquid ?owing from the outlet 42 to the chamber 71 in 
a given interval of time never exceeds the quantity of 
liquid sucked and withdrawn from the chamber 71 in the 
same given interval of time and discharged into the sew 
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age disposal system by the partial vacuum prevailing in 
the discharge conduit 23. 
When the main valve 24 and control valve 28 are both 

closed, the ?oat 16 will be in its lowest position in the 
chamber 71. Under these conditions the body of air in 
the chamber 71 will be at atmospheric pressure by rea 
son of the vent 19 provided at the top of the vessel 15 
and the fact that ambient air at atmospheric pressure can 
pass into the bottom of chamber 71 through the conduit 
20 and from the place 43. Since the valve member 70 
is closed, a passageway for air at atmospheric pressure is 
established from the chamber 71 to the operating device 
25 which includes the groove 42 in the cylindrical-shaped 
part 35, chamber 68 in the valve body 31 and conduit 
section 29. For this reason the main valve 24 is closed 
in the manner previously explained. 
When the main valve 24 is closed a partial vacuum 

prevails at region 26 of the discharge conduit 23 which 
is downstream from the main valve 24. With the valve 
member 70 of control valve 28 in its closed position, con 
duit section 27 will not be in communication with the 
conduit section 29 and a partial vacuum will prevail only 
in the conduit section 27. 

Let us now assume that waste liquid starts to ?ow from 
the outlet 42 of the place 43 through the conduit 20 into 
the ?oat chamber 71. In a short interval of time with a 
relatively little rise in liquid level in the chamber 71, the 
liquid level will rise su?iciently to lift the ?oat 16 and 
render the latter operable to effect opening of the control 
valve 28. Air in the chamber 71 will be vented therefrom 
through the vent 19 with upward movement of the ?oat 
16. This will cause the valve member 70 to move to the 
right in FIG. 3 and connect conduit sections 27 and 29. 
When this occurs the operating device 25 will be con 
nected to the region 26 at a partial vacuum through the 
conduit section 27, passageway 69 and chamber 68 in 
the valve body and the conduit section 29, whereby the 
main valve 24 will open in the manner previously ex 
plained. 
When the main valve 24 opens the partial vacuum 

prevailing in the discharge conduit 23 immediately be 
comes etfective to suck and withdraw waste liquid from 
the chamber 71, thereby effecting movement of the ?oat 
16 to its lowest position and closing the control valve 28. 
By dimensioning the opening 22 in the disk 21 to effect 
flow control of waste liquid in the manner explained 
above, the liquid ?owing into the ?oat chamber 71 will 
be continuously sucked out through the discharge conduit 
23 and only an insigni?cant quantity of waste liquid will 
remain in the bottom of the float chamber 71. Hence, the 
?oat 16 will remain in its lowest position and control 
valve 28 will be closed during the entire time that waste 
liquid is being withdrawn from the ?oat chamber 71 by 
the partial vacuum in the conduit 23. 
The apertured ?ow-reducing member 21 also functions 

to prevent the pressure in the ?oat chamber 71 from ma 
terially increasing and becoming equalized with the at 
mospheric pressure of ambient air enveloping the vessel 
15 during removal of waste liquid from the chamber 71. 
Stated another way, the apertured disk 21 is so constructed 
and formed that waste liquid ?owing from the outlet 42 
to the ?oat chamber 71 will block the ?ow of ambient air 
at atmospheric pressure therethrough su?‘iciently so that 
the partial vacuum prevailing in the conduit 24 will also 
mainly prevail in the ?oat chamber 71. This operating 
condition is established even though the ?oat chamber 
71 ‘has the vent 19 which provides a restricted passageway 
for ambient air at atmospheric pressure into the ?oat 
chamber. 

Hence, even after the ?oat 16 falls to its lowest level 
in the chamber 71 and the valve member 70 of the con 
trol valve 28 moves against its seat to disconnect conduit 
section 29 from conduit section 27, the partial vacuum 
prevailing in the chamber 71 will function to render the 
operating means 25 operable to keep main valve 24 open. 
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Under these conditions the partial vacuum in the cham 
ber 71 will be transmitted to the main valve operating 
means 25 through a connection formed by the groove 42 
in the cylindrical-shaped part 35, chamber 68 in the valve 
body 31 and the conduit section 29. Hence, the main 
valve 24 will remain open during the entire time that 
waste liquid from the outlet 42 is being sucked through 
the discharge conduit 23 into the sewage disposal system. 
And, in view of the explanation just given, waste liquid 
will continue to be sucked out through discharge conduit 
23 while the main valve 24 is open and the control valve 
28 is closed due to the ?oat 16 being in its lowest position 
in the chamber 71. 
The main valve 24 will close only after all of the waste 

liquid has been sucked out of the chamber 71. When all 
of the waste liquid has been discharged from the place 
43 and the conduit 20 is empty, ambient air at atmos 
pheric pressure can then pass from the place 43 through 
conduit 20 into the chamber 71. Under these conditions 
the ambient air entering the chamber 71 will increase the 
pressure therein to such an extent that the partial vacuum 
in the chamber and transmitted through conduit section 
29 to the device 25 will be insufficient for the latter to 
keep the main valve 24 open. When the main valve 24 
now is closed there will be practically no waste liquid 
remaining in the conduit 20 and the ?oat chamber 71. 
When both the main valve 24 and control valve 28 are 

closed and the control valve 28 opens with upward move 
ment of the ?oat 16 responsive to waste liquid ?owing 
into the ?oat chamber 71, the partial vacuum transmitted 
from the region 26 of the discharge conduit 23 to the 
operating device 25 is of su?icient magnitude to lift the 
elastic valve 47 from its closed to its open position. After 
the elastic valve 47 is in its open position, the partial vac 
uum necessary to keep it open is considerably less than 
that required to move it to its open position. Hence, after 
the control valve 28 closes with movement of the ?oat 
16 to its lowest position, the main valve 24 will remain 
open to suck out all of the waste liquid from the ?oat 
chamber 71 in the manner explained above because the 
partial vacuum that is maintained in the ?oat chamber, 
although it is less than the partial vacuum prevailing in 
the region 26 of the discharge conduit 23 when the elastic 
valve 47 is moved to its open position, is nevertheless suf 
?cient and adequate to keep the elastic valve 47 open 
until all of the waste liquid has been discharged from the 
chamber 71 and conduit 20. When this occurs ambient air 
at atmospheric pressure can then pass from the place 43 
through conduit 20 into the ?oat chamber 71, as just ex 
plained, whereby the pressure in the ?oat chamber will in 
crease and cause the operating device 25 to close the main 
valve 24. 

I claim: 
1. The combination with a pneumatic sewage disposal 

system, of 
(a) a discharge conduit which is adapted to be main 

tained at a partial vacuum and through which waste 
liquid is discharged into the sewage disposal system 
from a place having an outlet, 

(b) ?ow control structure operatively associated with 
said discharge conduit which opens when liquid starts 
?owing from the outlet and closes when such ?ow 
of liquid stops, 

(c) said ?ow control structure comprising a main valve 
coupled in said discharge conduit at a region thereof 
downstream from and in communication with the 
outlet, 

(d) operating means for opening said main valve re 
sponsive to a partial vacuum and for closing said main 
valve responsive to atmospheric pressure, 

(e) said discharge conduit including a vessel which is 
disposed between said main valve and the outlet, said 
vessel de?ning a ?oat chamber, 

(f) a ?oat movable up and down in said ?oat chamber 
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8 
responsive to rise and fall, respectively, of liquid 
therein, 

(g) a control valve having two operating positions, 
(h) means including said control valve in one of its 

operating positions for connecting said main valve 
operating means to a region of said discharge conduit 
downstream from said main valve, 

(i) means including said control valve in the other of 
its operating positions for connecting said main valve 
operating means to said ?oat chamber, 

(j) means for moving said control valve to its one and 
other operating positions responsive to up and down 
movement, respectively, of said ?oat, and 

(k) said ?ow control structure being so constructed and 
formed that said ?oat chamber is maintained at a 
partial vacuum when Waste liquid ?ows from the out 
let and at atmospheric pressure when the ?ow of 
waste liquid from the outlet stops. 

2. Apparatus as set forth in claim 1 in which said ?ow 
control structure is so constructed and formed that waste 
liquid ?owing from the outlet to said ?oat chamber func 
tions to block ?ow of ambient air at atmospheric pressure 
from the outlet to said ?oat chamber. 

3. Apparatus as set forth in claim 1 which includes an 
apertured member past which liquid ?ows from the out— 
let of the place to said ?oat chamber, said apertured mem 
ber being so constructed and formed that the rate at which 
liquid ?ows in a given interval of time from the outlet 
to said ?oat chamber will never exceed the rate at which 
liquid is withdrawn from said ?oat chamber in said given 
interval of time responsive to partial vacuum in said dis 
charge conduit. 

4. Apparatus as set forth in claim 1 in which said con 
trol valve is disposed in said ?oat chamber. 

5. Apparatus as set forth in claim 1 in which said 
vessel is provided with an opening in the upper part 
thereof which serves as a vent for said ?oat chamber. 

6. The combination with a pneumatic sewage disposal 
system, of 

(a) a discharge conduit which is adapted to be main 
tained at a partial vacuum and through which waste 
liquid is discharged into the sewage disposal system 
from a place having an outlet, 

(b) ?ow control structure operatively associated with 
said discharge conduit which opens when liquid starts 
?owing from the outlet and closes when such ?ow of 
liquid stops, 

(c) said ?ow control structure comprising a main valve 
coupled in said discharge conduit at a region thereof 
downstream from and in communication with the 
outlet, 

(d) operating means for opening said main valve re 
sponsive to a partial vacuum and for closing said 
main valve responsive to atmospheric pressure, 

(c) said discharge conduit including a vessel which is 
disposed between said main valve and the outlet, said 
vessel de?ning a ?oat chamber, 

(f) a ?oat movable up and down in said ?oat chamber 
responsive to rise and fall, respectively, of liquid 
therein, 

(g) means connecting said main valve operating means 
to a region of said discharge conduit downstream 
from said main valve, said last-mentioned means in 
cluding a ?rst conduit section connected to said last 
mentioned region and a second conduit section con 
nected to said main valve operating means and a 
control valve interposed therebetween, 

(h) said control valve having a valve member mov 
able between open and closed positions for respec 
tively opening and closing the connection between 
said ?rst and second conduit sections, 

(i) said control valve having passageway means which, 
when said valve member is in its closed position, is in 
communication with said ?rst conduit section, 
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(j) means including said ?rst conduit section and said 
passageway means for connecting said main valve 
operating means to said heat chamber when said 
valve member is in its closed position, 

(it) means for moving said valve member to its open 
and closed positions responsive to up and down 
movement, respectively, of said ?oat, and 

(I) said flow control structure being so constructed 
and formed that said ?oat chamber is at a partial 
vacuum when waste liquid ?ows from the outlet 
and at atmospheric pressure when the ?ow of waste 
liquid from the outlet stops. 

7. Apparatus as set forth in claim 6 in which said 
?ow control structure is so constructed and formed that 
waste liquid ?owing from the outlet to said ?oat chamber 
functions to block ?ow of ambient air at atmospheric 
pressure from the outlet to said ?oat chamber. 

8. Apparatus as set forth in claim 6 in which said con 
trol valve is so constructed and formed that said passage 
way means is in communication with both said ?rst and 
second conduit sections when said valve member is in its 
open position. 

9. Apparatus as set forth in claim 6 which includes an 
apertured member past which liquid flows from the outlet 
of the place to said ?oat chamber, said apertured mem 
her being so constructed and formed that the rate at which 
liquid ?ows in a given interval of time from the outlet 
to said ?oat chamber will never exceed the rate at which 
liquid is withdrawn from said ?oat chamber in said given 
interval of time responsive to partial vacuum in said 
discharge conduit. 

10. Apparatus as set forth in claim 6 in which said 
control valve is disposed in said ?oat chamber. 

11. Apparatus as set forth in claim 6 in which said 
vessel is provided with an opening in the upper part there 
of which serves as a vent for said ?oat chamber. 

12. Apparatus as set forth in claim 6 in which said 
valve member of said control valve comprises a cylindri 
cal-shaped part, said part having a groove de?ning said 
passageway means. 

13. A pneumatic liquid disposal system comprising 
(a) structure for receiving waste liquid from a plurality 

of sanitary conveniences, 
( b) conduit means connected to said receiving structure, 
(c) a vessel, 
(d) piping for ?owing waste liquid by gravity to said 

vessel from at least one of the sanitary conveniences, 
(e) means including valve structure connecting said 

vessel and said conduit means, 
(f) means for maintaining said receiving structure and 

conduit means at a partial vacuum. 
(g) valve operating means for opening and closing said 

valve structure, 
(h) said valve operating means including mechanism 

for opening said valve structure responsive to accu 
mulation of waste liquid in said vessel for ?owing 
waste liquid therefrom through said conduit means, 
and 

(i ) means for ?owing air into said conduit means when 
flow of waste liquid therethrough is being e?ected 
and while said valve structure is open. 

14. The pneumatic liquid disposal system set forth in 
claim 13 in which said means for ?owing air into said 
conduit means comprises structure for introducing ambi 
ent air into said conduit means. 

15. The pneumatic liquid disposal system set forth in 
claim 13 in which said means for ?owing air into said 
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conduit means comprises structure for introducing into 
said conduit means air from the enveloping atmosphere 
at atmospheric pressure. 

16. The pneumatic liquid disposal system set forth in 
claim 13 in which said mechanism of said valve operating 
means opens said valve structure responsive to accumula 
tion of a de?nite quantity of waste liquid in said vessel. 

17. The pneumatic liquid disposal system set forth in 
claim 13 in which said mechanism of said valve operating 
means opens said valve structure responsive to an operat 
ing condition a?ccted by the accumulation of waste liquid 
in said vessel. 

18. The pneumatic liquid disposal system set forth in 
claim 13 in which said means for ?owing air into said 
conduit means is so constructed and arranged that the 
air mixes with the waste liquid when flow of waste liquid 
through said conduit means is being e?ected and while 
said valve structure is open. 

19. The pneumatic liquid disposal system set forth in 
claim 13 in which said vessel and the part of said con 
necting means extending therefrom to said valve struc 
ture de?ne a region upstream from the latter, said region 
having at least one opening for ambient air to flow there 
through into said conduit means and constituting said 
means for ?owing air therein. 

20. The pneumatic liquid disposal system set forth in 
claim 19 which includes means for adjusting the size of 
the opening for ambient air. 

21. A pneumatic liquid disposal system comprising 
(a) structure for receiving waste liquid, 
(b) conduit means connected to said receiving structure, 
(c) a vessel, 
(d) a sanitary convenience, 
(e) a connection for discharging waste liquid by grav 

ity from said sanitary convenience to said vessel, 
(f) means including valve structure connecting said 

vessel and said conduit means, 
(g) means for maintaining said receiving structure and 

conduit means at a partial vacuum, 
(h) valve operating means for opening and closing said 

valve structure, 
(i) said valve operating means including mechanism 

for initiating opening of said valve structure respon 
sive to accumulation of waste liquid in said vessel for 
?owing waste liquid therefrom through said conduit 
means, and 

(1) means for ?owing air into said conduit means when 
flow of liquid therethrough is being e?ected and while 
said valve structure is open. 

References Cited 

The following references, cited by the Examiner, are 
of record in the patented ?le of this patent or the original 
patent. 

UNITED STATES PATENTS 
2,894,268 7/ 1959 Griebe ......... _- 137-236 X 
3,115,148 12/1963 Lilgendahl ________ .... 137-205 
13,239,849 3/1966 Lilgendahl __________ __ 4-77 
3,329,974 7/1967 Belasco et al. ______ __ 4-10 X 
3,336,767 8/1967 Mackenzie et al. __.. 137-205 X 
3,528,462 9/1970 Quase __________ _. 137-236 X 
3,538,517 11/1970 Cornish et al. ________ __ 4-10 

HENRY K. ARTIS, Primary Examiner 
US. Cl. X.R. 

137-236; 210-259 


