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57 ABSTRACT 
A sewage lift station including a variable volume 
breathing assembly which normally isolates the inter 
ior of the sewage tank from the surrounding atmo 
sphere and thereby eliminates the escape of offensive 
gas. The assembly traps the sewer gas in the tank as 
the effluent level rises and falls between predeter 
mined limits and effects relatively innocuous venting 
of a portion of the sewer gas from the tank to the at 
mosphere should an excessive amount accumulate 
over a period of time or should an abnormal rise in the 
effluent level occur resulting in a rise in the pressure 
of the trapped gas exceeding ambient atmospheric 
pressure. 

14 Claims, 5 Drawing Figures 
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SEWAGE LIFT STATION GASTRAP 

BACKGROUND OF THE INVENTION 

This invention relates generally to sewage lift stations 
and more particularly to a novel sewage lift station 
which substantially eliminates the escape of offensive 
gases from the lift station tank to the surrounding atmo 
sphere while permitting relatively innocuous venting of 
a portion of the gases from the tank to the atmosphere 
in event of excessive accumulations of gases or an ab 
normal rise in the effuent level. 
Sanitary sewage systems generally require a slope 

whereby sewage flows by gravity to a suitable treatment 
plant or other disposal system. In areas where the 
ground surface is substantially flat and the sewer line 
may be a few miles long it becomes impractical and un 
economical to bury the discharge end of the line suffi 
ciently deep to maintain the required slope. 
Sewage lift stations have been found useful in raising 

the sewage to a higher level where it may be discharged 
into the entrance of another sewer line at the higher 
level. Thus, in a system where sewage is to be trans 
ferred over a relatively long distance to a treatment sta 
tion, several lift stations may be employed to periodi 
cally raise the sewage from a lower to a higher level and 
thereby render it feasible to maintain the required 
slope to ensure gravity flow. 
Waious types of sewage lift stations are known, such 

as that illustrated by U.S. Pat. No. 3,337,455, of which 
I am a co-inventor. These generally have included a 
covered concrete tank buried sufficiently deep in the 
ground to receive effluent from the discharge end of a 
gravity flow sewer line and of sufficient height to dis 
pose the tank cover or top at or slightly above ground 
level. When the effluent level in the tank reaches a pre 
determined high level, a float controlled switch assem 
bly automatically energizes a pump which lifts the ef 
fluent from the tank to a higher level where it is depos 
ited in another gravity flow sewer line. The pump is au 
tomatically de-energized when the effluent level in the 
tank drops to a predetermined low level, the level then 
being allowed to rise until the pump is again automati 
cally energized. 
Various problems are associated with the normal 

operation of known lift stations. In conventional sys 
tems in which sewer gases which collect above the liq 

. uid effluent in the lift station tank are continuously 
vented to atmosphere without treatment, offensive 
odors emanating from the effluent in the tank and the 
escaping gases permeate the surrounding atmosphere. 
Additionally, certain of these gases are known to be 
poisonous and inflammable and, for this reason, sys 
tems such as that described in my prior patent have 
been proposed to treat these gases at substantial ex 
pense to render them innocuous before they are vented 
to the atmosphere. These systems, although quite suc 
cessful in operation, require the use of rather sophisti 
cated treatment equipment which is quite costly and, 
therefore, economically undesirable. 
As mentioned in my prior patent, the gases in the 

tank generally include carbon dioxide, methane, and 
hydrogen sulfide, in varying volumes and percentages 
in the mixture. The methane which is odorous, inflam 
mable and lightest in weight tends to collect near the 
top of the tank, while the hydrogen sulfide (H2S) which 
is odorous, poisonous, inflammable and heaviest in 
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2 
weight tends to collect in the lower portion of the tank 
adjacent the surface of the liquid effluent. The carbon 
dioxide, which is generally in weak concentrations, is 
odorless and harmless. 
Thus, it is apparent that these gases should not simply 

be continuously vented to the atmosphere without 
treatment because of their odorous and possible harm- . 
ful effects, but at the same time must not be allowed 
merely to collect in the lift station tank as this would 
result in an undesirable rise in gas pressure in the tank 
above atmospheric pressure, causing structural damage 
to the sewage system itself and additionally preventing 
effective gravity flow of the effluent to the treatment or 
disposal location. 

SUMMARY OF THE INVENTION 

Accordingly, the primary object of this invention re 
sides in the provision of a novel sewage lift station of 
relatively simple, low cost construction which elimi 
nates odor from the surrounding atmosphere by nor 
mally trapping the sewer gases within the tank and ef 
fects relatively innocuous increments of the gases to 
vent periodically to the atmosphere when an excessive 
amount accumulates or when an occasional abnormal 
rise in the level of the effluent in the tank occurs, for 
example, due to entry into the system of quantities of 
storm sewage during rain storms and as a result of melt 
ing snow and ice. 
A related object resides in the provision of a novel 

sewage lift station comprising an enclosed tank pro 
vided with a flexible, variable volume breathing assem 
bly which normally isolates the interior of the tank 
from the surrounding atmosphere and maintains the 
gases trapped above the effluent at substantially atmo 
spheric pressure as the level of the effluent within the 
tank rises and falls between predetermined upper and 
lower limits. Additionally, the breathing assembly per 
mits a small, relatively innocuous increment of the 
trapped gases to vent to the atmosphere when an exces 
sive amount accumulates or when the effluent level ex 
ceeds the predetermined upper limit. 

BRIEF DESCRIPTION OF DRAWING 

Other objects and advantages will become apparent 
from reading the following description and appended 
claims when read in conjunction with the appended 
drawings wherein: 
FIG. 1 is a vertical section view of a preferred em 

bodiment of the novel sewage lift station according to 
the invention; 
FIG. 2 is an enlarged fragmentary sectional view of 

the novel breathing assembly incorporated into the lift 
station of FIG. 1; 
FIG, 3 is a vertical section view of a second embodi 

ment of the invention in which the sewage tank is bur 
ied underground and the breathing assembly is 
mounted externally of the tank; and 
FIG. 4 is a vertical section view of a third embodi 

ment of the invention in which the breathing assembly 
is mounted externally of the tank due to the presence 
of operational equipment within the tank. 

DETAILED DESCRIPTION OF SEVERAL 
EMBODIMENTS 

Referring now the preferred embodiments of the in 
vention illustrated in FIGS. 1 and 2, the sewage lift sta 
tion comprises sewage tank 10 having side walls 12, 
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bottom wall 16, and top wall 18, which is provided with 
opening 20 normally sealingly closed by removable 
cover 22, and circular vent opening 21 which receives 
breathing assembly 40 hereinafter described in detail. 
The top surface 19 of wall 18 is usually flush with or ex 
tends slightly above ground level 24. 

Effluent 25 flows into tank 10 from the discharge end 
of a gravity flow sewer line (not shown) through con 
duit 26 passing through right wall 12 and discharging 
and having its outlet 27 located below the lower prede 
termined effluent level in the tank. Similarly, effluent 
is pumped from tank 10 through outlet conduit 28 pass 
ing through wall 12 and upwardly through lift pipe 29 
by a suitable pump -29(a)- which is controlled auto 
matically by a conventional float control switch assem 
bly -29(b)-. The normal operation is such that when the 
effluent level in tank 10 rises to an upper predeter 
mined level indicated by dotted line 30 a float (not 
shown) energizes the pump to remove effluent from the 
tank through conduit 28 and pipe 29 and delivers it to 
another gravity flow sewer line connected to lift pipe 
29 at a higher level. When the level of the effluent in 
the tank drops to a lower predetermined level indicated 
by dotted line 32, the pump is stopped and the effluent 
level therein is again permitted to rise to upper level 30. 

It is desirable that the interior of the tank 10 be iso 
lated from the atmosphere to prevent offensive odors 
emanating from the effluent 25 and the harmful gases 
which collect in space 34 above the effluent from en 
tering and permeating the surrounding atmosphere. 
However, it is also desirable to maintain the space 34 
at atmospheric pressure as the effluent level rises and 
falls between the predetermined levels to prevent any 
pressure build-up which may cause structural damage 
to the sewage system and adversely affect gravity flow 
of the effluent to the treatment or disposal location. 
According to this invention, a variable volume 

breathing assembly 40 functioning normally to seal the 
interior of the tank from the atmosphere and to main 
tain the pressure in space 34 at substantially atmo 
spheric pressure is provided. Assembly 40 also func 
tions to effect relatively innocuous increments of the 
gases in space 34 to vent to the atmosphere when an ex 
cess thereof accumulates in tank 10 over a period of 
time or when an abnormal rise in the effluent level 
above level 30 occurs. 
Referring particularly to FIG. 2, breathing assembly 

40 comprises a fitting 42 including a tubular pipe sec 
tion 43, an upper annular flange section 44 welded to 
pipe section 43, and a sealing O-ring 46, preferably 
seated in a ring groove 47 in surface 19, on which 
flange 44 normally rests. Pipe 43 has an outer diameter 
smaller than that of the wall defining opening 21 to pro 
vide annular vent passage 50 therebetween and prefer 
ably mounts angularly spaced centering pins 55 on its 
periphery to assure general centering of fitting 42 with 
respect to opening 21. 
A flexible bag 52 is suspended from fitting 42 within 

space 34 by a tubular mouth portion 53 fitted around 
the lower end of pipe section 43 and retained thereon 
by a circular band clamp 54. The bag also has an open 
ing 56 defined by tubular extension 58, the end of 
which is normally retained closed by a surrounding 
spring 60. Extension 58 and spring 60 function as a 
one-way flapper valve 61 in that they will permit the es 
cape of excessively high pressure air from the inside of 
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4 
bag 52 to space 34, but will not permit gas flow there 
through in the reverse direction. 
Bag 52 is preferably constructed of plastic, rubber, or 

like material so as not to be affected adversely by the 
gases within space 34, particularly the hydrogen sul 
fide. 
Breathing assembly 40 operates in the following man 

ner, with the normal sealing position of assembly 42 
being that shown in the drawing. Bag 52 is partially col 
lapsed since the effluent level is above lower limit 32 
and flange 44 rests on O-ring 46 which engages the 
upper surface 19 of wall 18, thereby forming a seal 
around opening 21 to prevent the escape of odors and 
gases from tank 10 through annular passage 50. Flange 
44 is normally maintained in sealing engagement with 
O-ring 46 by the weight of fitting 42 and bag 52 sus 
pended therefrom. The interior of bag 52 is, of course, 
subjected to atmospheric pressure through the bore of 
pipe 43. 
As the level of effluent 25 rises in tank 10 toward the 

upper level limit 30 at which point the pump is ener 
gized to remove effluent 25 from tank 10, the gases in 
'space 34 will be displaced by the rising effluent with 
consequent increasing of the effective pressure thereof. 
This effective increased pressure acting on the outer 
surface of bag 52 compresses the bag forcing air into 
the atmosphere until the internal and external pres 
sures acting on the bag are again balanced at atmo 
spheric pressure or until the bag is fully collapsed by 
reason of the level reaching the upper limit level 30 
without lifting flange 44 off the O-ring seal 46. As a 
consequence, no gases are vented through passage 50 
until after the bag is fully collapsed. Any further rising 
of the effluent level increases the gas pressure in cham 
ber 34 above the opposing atmospheric pressure until 
the effective pressure in chamber 34 acting on the un 
dersurfaces of assembly 40 overcomes the opposing 
force of the atmospheric pressure acting on assembly 
40 to lift flange 44 off of seal ring 46 to vent gases 
through passage 50 to the atmosphere until the oppos 
ing atmospheric pressure reseats flange 44 on seal ring 
46 sufficiently to seal off the vent passage. 

Similarly, when the sewage level falls in tank 10 
toward the lower level limit 32, the gases in space 34 
will tend to expand and decrease in pressure and 
thereby create a vacuum in the tank. Bag 52 being open 
to the atmosphere will be inflated under influence of . 
the opposing atmospheric air and expanded until the 
opposing pressures acting thereon are again balanced 
at atmospheric pressure. 
The size of the bag 52 to be employed will depend 

upon the volume of space 34 between the predeter 
mined upper and lower limits 30 and 32 of the effluent. 
For example, assuming tank 10 is square, the cross sec 
tional area across the surface of effluent 25 is 100 sq. 
ft., and the vertical fluctuation of the effluent level be 
tween limits 30 and 32 is 3 ft., the change in volume of 
space 34 for each fluctuation would be 300 cu. ft. 
Therefore, bag 52, when in its fully inflated condition, 
would require a volume slightly in excess of 300 cu. ft., 
e.g., about 330 cu. ft. 

In actual operation, when the effluent level is at 
lower limit 32, bag 52 will be fully inflated or ex 
panded. As additional enters tank 10 through conduit 
26, the effluent level in the tank rises, thereby tending 
to compress the gases within space 34. However, bag 
52 will be collapsed to maintain the pressures acting in 
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ternally and externally thereon balanced at atmo 
spheric pressure. 
Under normal circumstances, when the effluent level 

reaches the upper limit 30, bag 52 will be fully col 
lapsed to compensate for the gas displaced in tank 10 
due to the rising effluent level. 

Additionally, during each period of time required for 
the effluent to rise from level 32 to level 30, there will 
be a very small amount of excess gas produced in tank 
10 by bacterial action occurring within the effluent 25. 
This excess volume of gas will cause an increase in 
pressure which cannot be compensated for by the al 
ready fully collapsed bag 52. Therefore, the increased 
pressure, acting on flange 44 through passage 50, will 
overcome the weight of fitting 42 and bag 52 to lift 
flange 44 off of ring 46 and thereby permit the small 
amount of excess gas to vent from tank 10 to atmo 
sphere around O-ring 46. 
The increase in pressure in tank 10 above atmo 

spheric required to lift assembly 40 depends on the 
weight of the assembly and on the flange area circum 
scribed by O-ring 46. For example, if assembly. 40 
weighs 30 pounds and the diameter of O-ring 46 is 18 
inches, thereby circumscribing an area of 254 sq. 
inches, the pressure increase which would be required 
to lift the assembly and permit the escape of excess gas 
through passage 50 and around O-ring 46 would be ap 
proximately 0.12 pounds per square inch. The small 
portion of gas which is permitted to escape under these 
conditions is relatively innocuous and harmless, since 
the amount of gas produced through the mitosis of the 
bacteria is minute compared to the amount of gas dis 
placed by the fluctuation in the effluent level between 
limits 32 and 30, and is rapidly intermixed and diluted 
in the gas mixture present in space 34. 
During heavy rain periods, breathing assembly 40 

will similarly function to permit gases to escape from 
tank 10 when the sewer lines are heavily infiltrated by 
large amounts of rain water. During such periods, the 
effluent level in tank 10 may rise well above limit 30, 
e.g., up to level 62, because in most instances, the 
pumps which remove effluent from the tank through 
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conduit 28 are not of sufficient capacity to keep up 
with the constant inflow through conduit 26. 
The odor problem during these periods is not critical 

because the effluent is extremely diluted by the large 
amounts of rain water, thus the gases permitted to es 
cape are relatively innocuous. 
After the heavy rain periods, the pumps begin to 

lower the effluent level in tank 10 from level 62 down 
to lower limit 32. When the effluent 25 is at level 62, 
the space 34 above the effluent will be at atmospheric 
pressure and bag 52 will be fully collapsed. As the efflu 
ent level begins to fall, a vacuum will be created in the 
tank and the bag will expand to its maximum volume, 
fully inflated condition. However, since the maximum 
volume of the bag, which corresponds to the volume of 
the tank between limits 30 and 32, is less than the vol 
ume between levels 62 and 32, an excess pressure in 
side the bag, or stated another way, an excess vacuum 
outside the bag in tank 10 will be created as the effluent 
level continues to drop toward lower level 32. Because 
this pressure differential between the inside and outside 
of the bag could cause a rupture of the bag, tubular ex 
tension 58 and spring 60 are provided and function as 
a one-way flapper valve 61 which permits the high 
pressure air inside the bag to escape into the vacuum 
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6 
space in tank 10 until the inside and outside pressures 
are equalized. In actual practice, the closing tension on 
spring 60 would be adjusted so that the flapper valve 
would open when a small pressure differential, e.g., 
about two ounces, existed between the inside and out 
side of the bag, thus preventing any undue tension on 
the bag itself. 
When the effluent level reaches height 32, the pumps 

will be deenergized, the flapper valve 61 closed, and 
the breathing assembly 40 will return to normal opera 
tion as previously described. 

It should be noted that the outlet 27 from feed con 
duit 26 is positioned below lower limit 32 and, thereby, 
always discharges the incoming sewage below the sur 
face level of effluent 25 in the tank. This is significant 
because the gravity sewer line to which conduit 26 is 
connected is not, as a rule, flowing completely full. 
Thus, if the outlet of conduit 26 were not positioned as 
shown, instances might occur in which breathing of the 
bag could cause a pressure loss back through the infeed 
sewer line. This would result in breathing in and out of 
manholes upstream in the sewer line and cause some 
odor problems around these manholes. However, by 
positioning the outlet 27 of conduit 26 below the lower 
level of affluent 25, these odor problems are avoided. 

In actual practice, there may be some instances in 
which it is not feasible to utilize the embodiment of 
FIG. 1 which mounts the flexible bag of the breathing 
assembly within the sewage tank. Two such instances 
are illustrated in the embodiments of FIGS. 3 and 4. 
The embodiment of FIG.3 may be used when the en 

closed sewage tank 70 must be completely buried be 
neath the ground level 72. Sewage effluent flows into 
tank 70 through inlet conduit 74 and is pumped from 
the tank by way of outlet conduit 76 in the same man 
ner as described with respect to FIG. 1, with the efflu 
ent level in the tank normally fluctuating between 
lower and upper limits 78 and 80, respectively. 
A tubular shaft or conduit 82 is connected to and ex 

tends upwardly from tank opening 84 to ground level 
72 or slightly thereabove. A cover 86 is provided for 
shaft 82 and has connectedly extending therethrough 
tubular pipe sections 88 and 90 to which the breathing 
assembly including bag 92 and valve 94 are respec 
tively connected. The flexible breathing bag 92, con 
structed identically to bag 52 of FIG. 1 except that it 
doesn't have a flapper valve integral therewith, is re 
tained on pipe 88 by band clamp 93 and is expanded 
and contracted as the effluent level in tank 70 respec 
tively rises and falls between the predetermined limits 
78; and 80. 
Connected to the outer end of pipe 90 is a suitable 

conventional pressure and vacuum relief valve 94, 
schematically illustrated in FIG. 5, which may comprise 
a tubular section 96 having end plates 98 and 100 de 
fining a chamber 101, the plates 98 and 100 having re 
spective openings 102 and 104. A pressure relief valve 
closure element 106 is mounted externally of plate 98 
and is connected thereto by a number of springs 108 
which normally retain closure 106 seated against plate 
98 around opening 102 to prevent the escape of gases 
from tank 70 and shaft 82 as the effluent level fluctu 
ates between limits 78, and 80 and as bag 92 corre 
spondingly fuctuates between respective fully collapsed 
and fully inflated conditions. 
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As described with respect to FIG. 1, during each pe 
riod of time required for the effluent to rise from level 
78 to level 80, a small amount of excess gas is produced 
in tank 70 by bacterial action within the effluent. Since, 
when the effluent reaches upper limit 80, bag 72 will 
already be fully inflated due to the volumetric displace 
ment of the gases between levels 78 and 80, the excess 
gas will cause valve element 106 to be unseated from 
plate 98 and will vent to the atmosphere through open 
ing 102, thereby maintaining the gases in the tank at 
substantially atmospheric pressure. 
Valve element 106 will similarly vent gases from the 

tank when the effluent abnormally rises above upper 
limit 80, such as during heavy rain periods as previously 
described with respect to FIG. 1. 
Valve 94 also includes a vacuum relief closure ele 

ment 110 mounted internally of plates 100 and con 
nected thereto by springs 112 which normally maintain 
closure 110 seated against plate 100 around opening 
104. However, when a vacuum tends to be created in 
tank 70, e.g., upon a lowering of the abnormally high 
effluent level above limit 80 immediately after a heavy 
rain period, closure element 110 will be unseated from 
plate 100 to permit atmospheric air to enter the tank 
through opening 104, and thereby maintain the gases 
in the tank at atmospheric pressure. 
In operation, when the effluent is at level 78, bag 92 

is fully collapsed and will become fully inflated when 
the effluent rises to upper limit 80. When the level 80 
is reached, the excess gas produced by bacterial action 
in the effluent will cause a rise in tank pressure above 
atmospheric and will effect venting through valve 
opening 102 until the pressure in the tank is returned 
to atmospheric pressure thereby preventing any dam 
age to bag 92. Similarly, venting will occur when the 
effluent abnormally rises above upper limit 80. 
Following such an abnormal rise in the effluent level, 

as the level again falls toward lower limit 78, bag 92 will 
become fully collapsed before limit 78 is reached and 
a vacuum will tend to be created in the tank. However, 
vacuum closure 110 will be unseated and atmospheric 
air will enter the tank through valve opening 104 to 
maintain the gases in the tank at atmospheric pressure. 

FIG. 4 illustrates an embodiment of the invention 
similar to FIG. 3 in which the top of enclosed tank 120, 
however, is above ground level 72 but, because of 
space limitations due to the use and presence of sub 
merged pump assemblies 122 inside the tank, the bag 
92 is mounted externally of the tank on pipe section 88 
which is directly connected to the top of the tank. Simi 
larly pipe section 90 and relief valve 94 are connected 
to the top of the tank. 
The embodiment of FIG. 4 operates identically to 

that of FIG. 3, the only difference being the use of sub 
merged pump assemblies 122 inside the tank driven by 
rhotors 123 to remove the effluent therefrom, rather 
than an outlet conduit such as conduit 76 of FIG. 3, and 
its associated external pump equipment. Motors 123 
are operated by a float controlled switch assembly 124, 
which responds to the fluctuating level of the effluent 
in tank 120. 

It is understood that various modifications may be 
made in the several illustrated embodiments without 
departing from the scope of the invention. For exam 
ple, in the preferred embodiment of FIG. 1, the breath 
ing assembly 40 may be modified so that the internally 
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8 
positioned bag 52 is constructed without a flapper 
valve 61 similar to bag 92 and is connected to a pipe 
section 43 stationarily mounted through top wall 18 of 
tank 10. Tank 10 would then be provided with a relief 
valve, such as valve 94, to maintain the gas pressure in 
the tank at atmospheric pressure. 

It is apparent therefore, that the invention accom 
plishes the objects initially set forth by providing an in 
expensive, relatively simply constructed sewage lift sta 
tion which is capable of eliminating offensive odors 
from the atmosphere surrounding the lift station, while 
at the same time maintaining substantially atmospheric 
pressure conditions in the sewage tank to enhance ef 
fective effluent flow through the sewage system. 
The invention may be embodied in other specific 

forms without departing from the spirit or essential 
characteristics thereof. The present embodiments are 
therefore to be considered in all respects as illustrative 
and not restrictive, the scope of the invention being in 
dicated by the appended claims rather than by the fore 
going description, and all changes which come within 
the meaning and range of equivalency of the claims are 
therefore intended to be embraced therein. 
What is claimed and desired to be secured by Letters 

Patent is: 
1. A sewage lift station comprising a closed tank hav 

ing an effluent inlet and an effluent outlet in the lower 
portion thereof, pump means connected to said outlet 
for pumping effluent from said tank, means responsive 
to the fluctuating effluent level in said tank for energiz 
ing said pump means when said effluent rises to a pre 
determined upper level and for deenergizing said pump 
means when said effluent drops to a predetermined 
lower level, a space in the upper portion of said tank in 
which sewer gas may collect, variable volume means 
connected to said tank and operative normally to iso 
late the interior thereof from the surrounding atmo 
sphere, said variable volume means being responsive to 
the difference between atmospheric pressure and the 
gas pressure in said tank to maintain the gas pressure 
in said tank at substantially atmospheric pressure as the 
effluent level rises and falls between said predeter 
mined upper and lower levels within said tank, whereby 
offensive odors from the interior of said tank and ob 
jectionable gaseous discharges are substantially elimi 
nated from the atmosphere surrounding said tank. 

2. A sewage lift station as defined in claim 1, and vent 
means for venting innocuous quantities of said sewer 
gas to the atmosphere when an excess of said gas accu 
mulates over a period of time and when an abnormal 
rise in the effluent level in said tank occurs. 
3. A sewage lift station as defined in claim 2, said 

variable volume means comprising a flexible bag posi 
tioned within said tank, the exterior of said bag sub 
jected to the gas pressure in said tank while the interior 
thereof is subjected to the pressure of the surrounding 
atmosphere. 

4. A sewage lift station as defined in claim 2, said 
variable volume means comprising a flexible bag posi 
tioned outside said tank, the interior of said bag being 
subjected to the gas pressure in said tank while the ex 
terior thereof is subjected to the pressure of the sur 
rounding atmosphere. 

5. A sewage lift station as defined in claim 2, said 
vent means comprising pressure and vacuum relief 
valve means connected to said tank and operative to 
vent gases from said tank to the surrounding atmo 
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sphere when the gas pressure in said tank tends to in 
crease above atmospheric pressure and to permit air 
from the atmosphere to enter said tank when a vacuum 
tends to be created therein. 

6. A sewage lift station as defined in claim 2, wherein 
the maximum volume of said variable volume means 
corresponds substantially to the volume of gas in said 
tank displaced as said effluent fluctuates between said 
predetermined limits. 

7. A sewage lift station comprising a closed tank hav 
ing an effluent inlet and an effluent outlet in the lower 
portion thereof, pump means connected to said outlet 
for pumping effluent from said tank, means responsive 
to the fluctuating effluent level in said tank for energiz 
ing said pump means when said effluent rises to a pre 
determined upper level and for deenergizing said pump 
means when said level drops to a predetermined lower 
level, a space in the upper portion of said tank in which 
sewer gas may collect, and operative means connected 
to said tank operative normally to isolate the interior 
thereof from the surrounding atmosphere, thereby pre 
venting egress of said sewer gas from the tank as the ef 
fluent level rises and falls between said predetermined 
upper and lower levels within said tank, and to vent in 
nocuous quantities of said sewer gas to the atmosphere 
when an excess of said gas accumulates over a period 
ot time and when an abnormal rise in the effluent level 
in said tank occurs, said operative means comprising a 
breathing assembly including a fitting freely extending 
through a wall opening in said tank and having an annu 
lar flange at one end normally sealingly seated relative 
to said opening, and variable volume means connected 
to said fitting and being responsive to the gas pressure 
in said tank to maintain said gas pressure at substan 
tially atmospheric pressure, whereby offensive odors 
from the interior of said tank and objectionable gase 
ous discharges are substantially eliminated from the at 
mosphere surrounding said tank. 

8. A sewage lift station as defined in claim 7, said 
variable volume means comprising a flexible bag posi 
tioned within said tank, the interior of said bag being 
exposed to atmospheric pressure through said fitting 
and the exterior thereof being exposed to sewer gas 
pressure in said tank, said bag collapsing and expanding 
as the sewage level in said tank rises and falls to nor 
mally maintain the sewer gas pressure substantially 
equal to atmospheric pressure. 

9. A sewage lift station as defined in claim 8, wherein 
the outer periphery of said fitting is spaced from the 
tank wall portion defining said wall opening to provide 
an annular passageway therebetween, said bag being 
suspended from said fitting and the weight of said bag 
normally retaining said flange sealingly seated with said 
external wall surface around said opening, said breath 
ing assembly being operative to unseat said flange and 
vent said sewer gas through said passage when said 
sewer gas pressure exceeds atmospheric pressure by a 
predetermined amount sufficient to substantially fully 
collapse said flexible bag and unseat said annular flange 
relative to said external wall surface. 

10. A sewage lift station as defined in claim 8, 
wherein the maximum volumetric size of said bag cor 
responds substantially to the volume of gas in said tank 
displaced as said effluent level fluctuates between said 
limits. 

11. A breathing assembly for use in a sewage lift sta 
tion which includes a closed tank comprising a tubular 
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10 
fitting adapted to extend through an opening in the 
tank in spaced relation with the wall portion of the tank 
defining the opening to form an annular passage there 
between and including a flange on one end thereof 
adapted to be sealingly seated outside the tank around 
the opening, a flexible bag connected to the other end 
of said fitting and adapted to be positioned within the 
tank, said bag being in open communication through 
said fitting with the atmosphere surrounding said tank 
so that said bag expands and contracts in response to 
the difference between atmospheric pressure and the 
pressure in said tank to thereby maintain the pressure 
in said tank at substantially atmospheric pressure, and 
said bag having means permitting the escape of gas 
from the interior thereof into the tank to prevent an ex 
cessive rupturing pressure differential between the in 
side and outside of the bag. 

12. A breathing assembly for use in a sewage lift sta 
tion as defined in claim 11, said bag adapted to corre 
spond volumetrically in size to the volume of gas dis 
placed in the tank by the fluctuation of sewage effluent 
between predetermined limits in the tank. 

13. A sewage lift station comprising a tank having an 
effluent inlet and an effluent outlet in the lower portion 
thereof, a space in the upper portion thereof in which 
sewer gas may collect, a breathing assembly connected 
to said tank and operative normally to isolate the inter 
ior of said tank from the surrounding atmosphere and 
to maintain said sewer gas against egress from the tank 
as the effluent level rises and falls between predeter 
mined levels within said tank, said breathing assembly 
including a fitting freely extending through a wall open 
ing in said tank in spaced relation from the tank wall 
portion defining the opening to provide an annular pas 
sage therebetween, an annular flange at one end of said 
fitting normally sealingly seated relative to said open 
ing, a variable volume flexible bag connected to said 
fitting and positioned within said tank, the interior of 
said bag being exposed to atmospheric pressure 
through said fitting and the exterior thereof being ex 
posed to sewer gas pressure in said tank, said bag col 
lapsing and expanding as the effluent level in said tank 
rises and falls to normally maintain the sewer gas pres 
sure within the tank substantially equal to atmospheric 
pressure, said flexible bag comprising means permitting 
the escape of the gas from the interior thereof into said 
space to prevent rupture of said bag due to excessive 
pressure internally thereof, and said breathing assem 
bly being operative to vent sewer gas through said an 
nular passage when said sewer gas pressure exceeds at 
mospheric pressure by a predetermined amount suffi 
cient to substantially fully collapse said flexible bag and 
unseat said annular flange relative to said wall opening. 

14. A breathing assembly for use in a sewage lift sta 
tion which includes a closed tank in which sewage ef 
fluent collects and fluctuates in level between predeter 
mined upper and lower levels, said assembly compris 
ing tubular means adapted to extend through an open 
ing in said tank, a flexible bag connected to one end of 
said tubular means and adapted to be positioned within 
the tank, said bag being in open communication 
through said tubular means with the atmosphere sur 
rounding said tank so that said bag expands and con 
tracts in response to the difference between atmo 
spheric pressure and the pressure in said tank to 
thereby maintain the pressure in said tank at substan 
tially atmospheric pressure, and said bag corresponding 
volumetrically in size to the volume of gas displaced in 
the tank by the fluctuation of the effluent in the tank 
between the predetermined upper and lower levels. 
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