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1. 

28,189 
METHOD OF CONDUCTING WASTE LOUD BY 
WACUUM THROUGH LONG CONDUTS OF 
PNEUMATIC SEWAGE DSPOSAL SYSTEMS 

Sven Algot Joel Liljendahl, Kalhall, Sweden, assignor to 
Aktiebolaget Electrolux, Stockholm, Sweden 

Original No. 3,686,693, dated Aug. 29, 1972, Ser. No. 
55,090, July 15, 1970. Application for reissue Nov. 
1, 1973, Ser. No. 411,831 
Claims priority, application Sweden, Sept. 8, 1969, 

12,367/69 
Int, C. E03d 1/00, 3/00, 5/00 

U.S. C. 4-10 10 Claims 
Matter enclosed in heavy brackets appears in the 

original patent but forms no part of this reissue specifi 
cation; matter printed in italics indicates the additions 
made by reissue. 

ABSTRACT OF THE DISCLOSURE 
A pneumatic sewage system has a long main conduit 

for conducting waste liquid to a receiving tank at a partial 
vacuum. Waste liquid from sanitary conveniences flows 
through branch conduits to the main conduit, intermit 
tently a flow control valve in each branch conduit open 
ing when waste liquid starts to flow and closing when 
flow of liquid stops. When all of the valves close at the 
same time a long column of liquid being propelled at a 
high velocity in the main conduit to the receiving tank 
will suddenly stop. When this occurs forces are developed 
which adversely affect the main conduit and equipment 
connected thereto. In accordance with my invention am 
bient air is mixed with waste liquid in each branch only 
during the intervals of time waste liquid is flowing there 
through and while it is open. The ambient air mixed with 
the waste liquid functions as a resilient damper that effec 
tively absorbs the forces developed when the long column 
of liquid moving through the main conduit suddenly stops. 

BACKGROUND OF THE INVENTION 
1. Field of the Invention 

In pneumatic sewage systems waste liquid flows from 
sanitary conveniences through branch conduits to a rela 
tively long main conduit. In the main conduit the waste 
liquid forms a long column of liquid which is propelled 
at a high velocity to a receiving tank at a partial vacuum. 

2. Description of the Prior Art 
In sewage systems of the type employed heretofore 

waste liquid is conducted by force of gravity through 
comparatively large size pipes having a continuous 
downward slope. Such sewage systems are very expen 
sive to build and require a relatively long time to install. 
Pneumatic sewage systems operating under vacuum 
possess many advantages over conventional sewage 
systems in which gravity flow of waste liquid is effected. 
In pneumatic sewage systems pipes having a very small 
diameter can be employed. Further, such pipes can be 
installed so that they are inclined either upward or down 
ward from the horizontal. In vacuum-operated sewage sys 
tems columns of waste liquid are propelled at relatively 
high velocity through the pipes by considerable force even 
when the receiving tank is maintained at a moderate par 
tial vacuum. For this reason the high resistance to flow 
of waste liquid resulting from the use of small diameter 
pipes in pneumatic sewage systems is not objectionable 
which is not true in conventional gravity-type sewage 
systems in which the velocity of the waste liquid is rela 
tively low. 
An operating characteristic of vacuum-operated sewage 

systems is that long liquid columns of waste liquid pro 
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pelled through a main pipe will suddenly stop when waste 
liquid is no longer being discharged into the main pipe 
from branch lines connected to sanitary conveniences. 
This produces forces of high magnitude which are objec 
tionable because they exercise an adverse effect on the 
relatively long main pipe and equipment connected 
thereto. 

SUMMARY OF THE INVENTION 

My invention relates to a method of conducting waste 
liquid by vacuum through long conduits of pneumatic 
sewage systems. 

It is an object of my invention to dampen the forces 
produced in a long main conduit of a pneumatic Sewage 
system when a long liquid column being propelled there 
through by vacuum suddenly stops. I accomplish this by 
mixing air with waste liquid before such liquid is dis 
charged into the long main conduit. The air mixed with 
the waste liquid functions as a resilient damper that effec 
tively absorbs the forces developed when the long column 
of liquid being propelled through the main conduit stops. 

BRIEF DESCRIPTION OF THE DRAWING 
In the drawing, 
FIG. 1 is a schematic representation of a pneumatic 

sewage system embodying my invention; 
FIG. 2 is an elevation view, partly in section, of flow 

control structure which is schematically represented in 
FIG. 1 and embodies the invention for controlling the 
discharge of waste liquid from a place into the pneu 
matic sewage system; 

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 sec 
tion, of the pnuematically-operated valve unit shown in 
FIG. 2 which coacts with the float-operated valve mech 
anism; 

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

FIG. 6 is a fragmentary view taken at line 6-6 of 
FG, 2. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENT 

In FIG. 1 I have shown my invention embodied in a 
pneumatic sewage system having a plurality of relatively 
long main conduits or pipe lines 10 for conducting waste 
liquid to a receiving tank 11 from sanitary conveniences 
43, such as bathtubs and wash basins, for example, The 
pneumatic sewage system is maintained under partial vac 
uum which may be one-half of atmospheric pressure, for 
example, in any suitable manner. As seen in FIG. i., a 
vacuum pump 12 is connected to the receiving tank 11. 
The waste liquid from the sanitary conveniences 43 is 

conducted through branch pipe lines or secondary con 
duits 44 to the longer primary pipe lines 10. Flow control 
units 14 are interposed between the sanitary conveniences 
43 and the branch pipe lines 44 for controlling the dis 
charge of liquid from the sanitary conveniences 43 to 
the branch pipe lines. 
As shown in FIG. 2, each flow control unit 14 includes 

a discharge conduit 23 for waste liquid having its dis 
charge end connected to a branch pipe line 44 and its op 
posite inlet end connected to a conduit 20 through which 
liquid flows from an outlet 42 of a sanitary convenience 
or place 43. 

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 flow control structure includes a main 
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valve 24 coupled in the discharge conduit 23 at a region 
downstream from and in communication with the outlet 
42. As seen in FIG. 4, the valve 24 is embodied in a sec 
tion of the discharge conduit 23 having an oval-shaped 
opening in the top thereof and an inverted U-shaped bot 
tom 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 47, which may be formed of rubber, for example, is 
provided with a flange 48 which fits in an air-tight man 
ner over an outwardly bent edge 49 about the top open 
ing in the conduit 23. The elastic wall 47 serves as a valve 
member of the valve 24 and is movable between closed 
and open positions to control the discharge of waste liq 
uid from the discharge conduit 23 into the branch pipe 
line or conduit 44 forming a part of the pneumatic sew 
age System. 
A device 25 operates the main valve 24 and moves the 

elastic valve member 47 between its closed and open po 
sitions. In FIG. 4 it will be seen that the elastic valve 
member 47 is formed with bosses 50 and 51 in which lift 
ing buttons 52 and 53 are vulcanized. The buttons 52 and 
53 coact with pairs of spaced horizontal bars 54 and 55 
which are fixed to and project from two arms 56 and 57 
of the operating device 25. The arms 56 and 57 have bot 
ton 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 fixed to 
the bottom of an upright cylindrical-shaped vessel 60 hav 
ing a side wall 61 and in which a metal weight 62 is po 
sitioned. Another inverted U-shaped vessel 63 is disposed 
above and spaced from the vessel 60. 
The vessel 63 is supported in a fixed position in any 

suitable manner, as by a frame 64, for example, and in 
cludes a top 65 and a side wall 66 extending downward 
therefrom. The bottom edge of the side wall 66 of ves 
sel 63 and the top edge of the side wall 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 
example. The annular-shaped member 67 is secured to 
the side walls 61 and 66 in an airtight manner. 
When the operating device 25 is connected to a re 

gion at a partial vacuum in a manner that will be ex 
plained presently, the vessel 60 will 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 position in the conduit 23. 

Conversely, when the operating device 25 is connected 
to a region at a higher pressure, such as atmospheric 
pressure, 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 firmly 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 U.S. Pat. 
No. 3,482,267, granted Dec. 9, 1969. The disclosure in 
my aforementioned patent may be considered as being 
incorporated in this application, and, if desired, refer 
ence 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 sec 

tion 29, a control valve 28 and a conduit 27 to a region 
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4. 
26 of the discharge conduit 23 which is at a partial vac 
uum and downstream from the main valve 24, In a man 
ner 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 

hollow body 31 having a chamber 68 communicating 
with a passageway 69. The conduit section 29 is con 
nected by a nipple 33 to the chamber 68 and the con 
duit section 27 is connected by a nipple 32 to the passage 
way 69. A valve member 70 comprising a cylindrical 
shaped part 35 having a resilient sleeve or bushing 36 
thereon is axially movable 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. 
The valve member 70 is movable toward the right in 

FIG. 3 to its open position. In such open position the 
bushing 36 is moved from its seat 34 and the conduit 
sections 29 and 27 are in communication with one an 
other through the chamber 68 and passageway 69 in the 
hollow body 31. As seen in FIG 3, the cylindrical-shaped 
member 35 is formed with an axially extending groove 
42a 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 op 
erating 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 ex 
plained. 
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 
nected 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 
fluenced by the pressure prevailing therein which may 
be partial vacuum or atmospheric pressure, as will be 
explained hereinafter. This connection includes the 
conduit section 29, chamber 68 of the valve body 31 and 
the groove 42a in the cylindrical-shaped member 35. 
The discharge conduit 23 includes a vessel 15 between 

the main valve 24 and the outlet 42 which defines the 
chamber 71 having a float 16 therein 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 float 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 de 
scribed functions in such manner that the part 35 moves 
to the left in FIG. 3 toward the closed position of the 
valve 28 responsive to downward movement of the float 
16. Conversely, the part 35 moves to the right in FIG. 
3 to the open position of the valve 28 responsive to up 
ward movement of the float 16. 
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As seen in FIG. 2, the control valve 28 is disposed 
within the vessel 15 which has an opening 19 which is 
provided for a purpose that will be described presently. 
A disk 21 is provided at the region waste liquid flows 

from the conduit 20 into the float chamber 71. The disk 
21, which is formed with an opening 22, Serves as a 
flow-reducing member past which waste liquid flows from 
the outlet 42 to the float chamber 71. The opening 22 
in the disk 21 preferably is of such size that the quantity 
of liquid flowing 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 
sewage system by the partial vacuum prevailing in the 
discharge conduit 23. 
When the main valve 24 and control valve 28 are 

both closed, the float 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 
reason of the opening 19 provided at the top of the ves 
sel 15 and the fact that ambient air at atmospheric pres 
sure can pass into the bottom of chamber 71 through 
the conduit 20 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 42a 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, 
conduit 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 flow from 
the outlet 42 of the place 43 through the conduit 20 into 
the float 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 sufficiently to lift the float 16 and 
render the latter operable to effect opening of the con 
trol valve 28. 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 connected to the region 26 at a partial vacuum through 
the conduit section 27, passageway 69 and chamber 68 
in the valve body 31 and the conduit section 29, whereby 
the main valve 24 will open in the manner previously 
explained. 
When the main valve 24 opens the partial vacuum 

prevailing in the discharge conduit 23 immediately be 
comes effective to suck and withdraw waste liquid from 
the chamber 71, thereby effecting movement of the float 
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 flowing into the float chamber 71 will 
be continuously sucked out through the discharge con 
duit 23 and only an insignificant quantity of waste liquid 
will remain in the bottom of the float chamber 71. 
Hence, the float 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 float cham 
ber 71 by the partial vacuum in the conduit 23. 
The apertured flow-reducing member 21 also func 

tions to prevent the pressure in the float chamber 71 
from materially increasing and becoming equalized with 
the atmospheric pressure of ambient air enveloping the 
vessel 15 during removal of waste liquid from the cham 
ber 71. Stated another way, the apertured disk 21 is so 
constructed and formed that waste liquid flowing from 
the outlet 42 to the float chamber 71 will block the flow 
of ambient air at atmospheric pressure therethrough suf 
ficiently so that the partial vacuum prevailing in the con 
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6 
duit 24 will also mainly prevail in the float chamber 71. 
This operating condition is established even though the 
float chamber 71 has the opening 19 which provides a 
restricted passageway for ambient air at atmospheric 
pressure into the float chamber. 

Hence, even after the float 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 con 
duit 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. Under these conditions the partial vacuum 
in the chamber 71 will be transmitted to the main valve 
operating means 25 through a connection formed by the 
groove 42a in the cylindrical-shaped part 35, chamber 
68 in the value 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 float 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 atmospheric pres 
sure 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 float chamber 71. 
When both the main valve 24 and control valve 28 

are closed and the control valve 28 opens with upward 
movement of the float 16 responsive to waste liquid 
flowing into the float chamber 71, the partial vacuum 
transmitted from the region 26 of the discharge conduit 
23 to the operating device 25 is of sufficient magnitude 
to lift the elastic valve 47 from its closed to its open 
position. After the elastic valve 47 is in its open posi 
tion, the partial vacuum 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 float 16 to its lowest position, the 
main valve 24 will remain open to suck out all of the 
waste liquid from the float chamber 71 in the manner 
explained above because the partial vacuum that is 
maintained in the float 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 neverthless sufficient 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 float chamber 71, as just explained, whereby 
the pressure in the flat chamber will increase and cause 
the operating device 25 to close the main valve 24. 

In accordance with my invention the vessel 15 is pro 
vided with an opening 19 for mixing air with waste liquid 
flowing to the main conduit 10 from the sanitary con 
venience 43 when the main control valve 24 is open. The 
vessel 15 is provided with a top 17 and an overlying seal 
ing cover 18 formed of rubber, for example, having a 
downward extending flange or skirt 18a. 
The sealing cover 18 is formed with an elongated slot 

or opening 9 which is curved and the top 17 is formed 
with a curved row of spaced openings 8. The sealing 
cover 18 is turnable with respect to the top 17 so that 
the slot 9 will uncover one or more of the openings 8 to 
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form the opening 19 for the vessel 15. With this ar 
rangement the quantity of ambient air that can flow 
through the opening 19 into the chamber 71 by suction 
therein, when the main valve 24 is open, can be con 
veniently increased or decreased. 
An important feature of my invention is that ambient 

air mixes with waste liquid in the float chamber 71 por 
tion of discharge conduit 23 which is upstream from 
the main control valve 24. The rate at which the am 
bient air is drawn into the chamber 71 and mixes with 
waste liquid will be dependent upon the partial vacuum 
prevailing in the float chamber 71 when the main con 
trol valve 24 is open. The partial vacuum prevailing in 
the float chamber portion of each discharge conduit 23 
in turn will be dependent upon the partial vacuum in 
the system of FIG. 1 at the region of the primary con 
duit 10 at which waste liquid flows thereto from each 
branch line 44. 
The partial vacuum prevailing at each of the last 

mentioned regions will be dependent upon the number 
of branch lines 44 having their main control valves 24 
open and through which waste liquid is flowing at the 
same time to the main conduit 10. When the number of 
branch lines 44 conducting waste liquid at the same 
time to the main conduit 10 increases, the partial 
vacuum prevailing at the regions the branch lines 44 
are connected to the main conduit 10 automatically de 
creases, whereby the rate at which ambient air drawn 
through each opening 19 and mixing with waste liquid 
decreases. Conversely, when the number of branch lines 
44 conducting waste liquid at the same time to the main 
conduit 10 decreases, the partial vacuum prevailing at 
the regions the branch lines 44 are connected to the main 
conduit automatically increases, whereby the rate at which 
ambient air drawn through each opening 19 and mixing 
with waste liquid increases. 

Accordingly, the openings 19 for mixing ambient air 
with waste liquid in the discharge conduits 23, by reason 
of their location, function automatically to vary the total 
quantity of ambient air that mixes with waste liquid. This 
means that the quantity of ambient air that mixes with 
waste liquid will vary from (1) a very small quantity when 
a large number of main control valves 24 are open and 
waste liquid is discharged to the main conduit 10 through 
the branch lines having such open valves to (2) a larger 
quantity when a relatively few main control valves 24 
are open, such larger quantity being dependent upon the 
adjustment of the openings 19. 

In a pneumatic sewage system the partial vacuum pre 
vailing in the system promotes flow of waste liquid at a 
relatively high velocity. When waste liquid no longer is 
being discharged from the branch lines 44 to the main 
conduits 10, the long liquid column being propelled 
through each of the main conduits 10 stops suddenly. 
This produces forces of high magnitude which exercise 
an adverse effect on the relatively long main conduit 10 
and equipment connected thereto. 
By mixing air with waste liquid in the branch lines or 

Secondary paths of flow 44 and discharging such mixtures 
of air and waste liquid into a main conduit 10 in the 
manner just explained, the air mixed with the waste 
liquid functions as a resilient damper that effectively ab 
sorbs the forces developed when the long column of 
liquid being propelled through each of the main conduits 
stops suddenly. 
When waste liquid is being supplied to the main con 

duit 10 from a number of sanitary conveniences 43 at 
the same time, the likelihood that waste liquid will stop 
flowing from them at the same moment is not too great. 
In such case one or more main control valves 24 in the 
branch lines 44 will remain open and the long column 
of liquid being propelled through the main conduit 10 
will not stop suddenly. Under these conditions the damp 
ing action required will not be as great and the quantity 
of ambient air mixing with waste liquid can be less. 
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8 
In view of the foregoing, it will now be understood 

that the quantity of air mixed with waste liquid and cal 
culated in percentage of the volume thereof is reduced 
in proportion to the increase in the number of branch 
lines 44 in open communication at the same time with 
the same main conduit 10, that is, with the main control 
valves 24 of such branch lines open, 
By providing openings 19 in the upper parts of the ves 

sels 15 which can be made larger or smaller, the rate 
of flow of ambient air therethrough can be adjusted to 
meet different operating conditions encountered in a par 
ticular installation, such as the length of each main con 
duit 10 of the pneumatic sewage system, for example. 

I claim: 
1. In a method of conducting waste liquid in a pneu 

natic sewage disposal system through a relatively long 
primary pipe line or conduit to a receiving tank under 
vacuum from a plurality of sanitary conveniences com 
municating with said primary conduit, the improvement 
which comprises the steps of intermittently flowing waste 
liquid from a plurality of sanitary conveniences to said 
primary conduit, and mixing air with waste liquid only 
during the intervals of time such liquid flows from said 
sanitary conveniences to said primary conduit. 

2. The improvement set forth in claim 1 which com 
prises mixing a quantity of air with waste liquid from 
the sanitary conveniences which is dependent upon the 
volume of waste liquid flowing from the sanitary con 
veniences to said primary conduit and reducing the quan 
tity of air mixed with waste liquid from the sanitary con 
veniences with an increase in the number of places of 
said primary conduit to which waste liquid is flowing at 
the same time from the sanitary conveniences. 

3. In a pneumatic sewage disposal system having a 
relatively long primary path of flow for conducting waste 
liquid to a receiving place at a partial vacuum and a plu 
rality of secondary paths of flow which are connected to 
said primary path of flow and can be closed and opened, 
each of said secondary paths of flow serving to conduct 
waste liquid intermittently from a sanitary convenience 
to a region of said primary path of flow, the improve 
ment which comprises the steps of opening each second 
ary path of flow when waste liquid starts to flow there 
through from the sanitary convenience associated there 
with and closing each secondary path of flow when 
such flow of waste liquid therethrough stops, and mixing 
air with waste liquid in each secondary path of flow only 
during the intervals of time waste liquid is flowing there 
through and while it is open. 

4. The improvement set forth in claim 3 which com 
prises mixing air with waste liquid only while it is flowing 
in each secondary path of flow and while it is open at a 
rate which is dependent upon the partial vacuum in the 
system at the primary path of flow at which waste liquid 
flows thereto from each open secondary path of flow. 

5. In a method of conducting waste liquid in a pneu 
matic liquid disposal system through a relatively long 
pipe or conduit to a receiving tank under vacuum from 
a plurality of sanitary conveniences, the improvement 
which comprises conducting to a place waste liquid dis 
charged from at least one of said sanitary conveniences, 
intermittently flowing waste liquid from said place to the 
conduit, initiating flow of waste liquid intermittently from 
said place to the conduit responsive to accumulation of 
waste liquid in said place, and flowing air into the con 
duit with liquid flowing from said place. 

6. The improvement set forth in claim 5 which corn 
prises initiating flow of waste liquid intermittently from 
said place to the conduit responsive to accumulation of 
a definite quantity of waste liquid in said place. 

7. The improvement set forth in claim 5 which con 
prises initiating flow of waste liquid in termittently from 
said place to the conduit responsive to changes in liquid 
level of waste liquid accumulating in said place. 

8. The improvement set forth in claim 5 which com 
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prises initiating flow of waste liquid intermittently from 
said place to the conduit responsive to an operating con 
dition affected by the accumulation of waste liquid in said 
place. 

9. The improvement set forth in claim 5 which com 
prises mixing with the waste liquid flowing from said 
place to the conduit the air flowing into the conduit. 

10. The improvement set forth in claim 5 which con 
prises conducting to said place waste liquid which is dis 
charged by gravity from at least one of said sanitary con 
veniences. 
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