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CONTROLLEDDISPLACEMENT SEWAGE AIR 
- . LIFT STATION 

The present invention relates to sewage handling ap 
paratus,‘j_and,- ‘more particularly, to low maintenance, 
high efficiency sewage lift stationsrof the air lift type. 

BACKGROUND OF THE INVENTION 

I Sewage systems‘, particularly in metropolitan areas, 
usually employ one or more centrally located sewage 
treatment facilities. These facilities are located at a rel 
atively low elevation, and sewer lines from the sur~ 
rounding community conduct the sewage on a gravity 
?ow basis to these facilities. The normal ?ow of sewage 
in these sewers requires that a certain grade or incline 
be maintained so that the sewage can ?ow with suf? 
cient velocity so that the sewers can accommodate the 

' requirements of the community. Frequently, however, 
the outlying areas around a community are of such dis 
tances and‘elevations that an adequate incline cannot 
be maintained to the central facility, and in such cases 

- it is necessary to employ sewage lift stations to lift the 
‘ sewage from a low elevation to a higher elevation so 
that it can continue to flow under the in?uence of grav 
ity to the central treatment facility. 
Normally, it is not possible to employ conventional 

pumps for the purpose of the sewage lift station. This 
is primarily due to the consistency of the sewage and 
the volume ?ow rate of the sewage which is normally 
encountered. For example, the sewage which is re 
ceived must be expected to contain suspended solid 
material which many mechanical pumps cannot han 
dle. Furthermore, the particles of solid material may be 
several inches in diameter requiring sewer line diame 
ters of at least 4 inches and usually greater at the ports 
of the pumps. With lines of such size, the pumps used 
will have an inherently large displacement, and with 
most mechanical pumps of such size, it would be rare 
if the ?ow rate of the sewage into a given lift station 

‘ were suf?ciently high to allow the continuous opera 
tion of such pumps to lift the sewage. Therefore, it is 
essential for most situations to use pumps that are oper 
able on an intermittent basis. Such intermittently oper 
able pumps are provided with sewage receiving tanks 
which can accumulate a sufficient amount of sewage to 
allow for the ef?cient operation of the pump in discrete 
ejection cycles in transferring the sewage to a higher 
elevation. 
Mechanical pumps which are suitable in handling 

line diameters of this magnitude are inordinately ex 
pensive and inef?cient for intermittent operation. 
Thus, the general approach taken in the art has been to 
employ, pneumatic lift stations which accumulate sew 
vage in a receiver tank until the receiver tank is ?lled 
and then eject it to a higher elevation by the force of 
pressurized air. 
These ; prior art‘ai'r-lift stations typically employ elec 

_tric motor driven compressors to supply the pressurized 
air used ‘in the ejection cycles. During the ‘ejection cy 
cle, a relatively largevolume of air is required in a rela 
tively short period of time. A‘ single compressor may be 
used, to directly supply this ‘air. In many systems two 
compressors are used to increase reliability in case one 
should fail. For more efficient operation, ‘however, 
manyisystems'employ an air accumulator. These‘ sys 
tems operate ‘the compressor intermittentlyvto charge 
the accumulator toa high pressure. Air then intermit 
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2 
tently emitted from the accumulator into the receiver ' 
tank to eject the sewage from the receiver tank during 
ejection cycles, which may occur either between or 
during the compressor cycles. 
While such systems of the prior art have been usually 

adequate when considered from a dynamic and ?uid 
handling point of view, such systems have been ineffi 
cient in their use of electrical power to operate the 
compressors, and, most importantly, these systems of 
the prior art have placed an extremely heavy demand 
upon the durability of the compressor motors and the 
starter switches which energize them. Such heavy de 
mand has resulted in frequent breakdowns and mal 
functions in the electrical equipment, high mainte 
nance costs, and added capital expense for emergency 
backup equipment to reduce the downtime of the sew 
age lift stations. 

It has been found that the maintenance required to 
service the compressor motors and the motor starters 
is directly proportional to the number of times that the 
motor is required to start and stop. This maintenance 
is manifested in a wearing of the contacts of the starter 
switches and in an accelerated deterioration of the 
motor windings. 
This problem is particularly acute when one-phase 

motors are used, but it is also signi?cant when three 
phase motors are employed. This effect on three-phase 
motors, however, is not as pronounced as in the case of 
one-phase motors due to the inherent suitability of 
three-phase motors to frequent start and stop opera 
tions. Therefore three-phase motors are normally used 
whenever three-phase power has been available. In 
many locations, however, three-phase power is not 
available and one-phase power must be employed. 

SUMMARY OF THE INVENTION 

Accordingly, it is a primary objective of the present 
invention to provide an improved sewage lift station in 
which the electrical power system requires less mainte 
nance and has greater reliability that has been provided 
by lift stations of the prior art, and which has a good 
overall operational ef?ciency. \ 

It is another object of the present invention to pro 
vide a sewage air lift station of the type having an air 
accumulator to supply motive ?uid wherein the motive 
air is conserved to the greater extent than in the prior 
art systems, thereby reducing the requirement to fre 
quently'charge the air accumulator through frequent 
intermittent operation of a compressor motor, in rela 
tion to the ejection cycle frequency. 
The present invention is predicated in part upon the 

concept of reducing the frequency of compressor 
motor cycles in relation to the: ejection cycle frequency 
by metering the air used in each ejection cycle so as to 
supply a constant quantity of air in each ejection cycle. 
Since said lift stations are usually moving sewage 
against a constant hydro-static back pressure, a con 
stant quantity of air provides :a constant ?uid displace 
ment in each sewage ejection cycle. One speci?c way 
contemplated by the present invention of metering the 
quantity of air is to regulate the air from the air accu 
mulator on a time basis, and more particularly by con 
trolling the pressure~time relationship of the injected 
air in a sewage ejection cycle so as to provide a con 
stant sewage displacement, from cycle to cycle. 
More particularly, the speci?c embodiment of the 

present invention provides the injection of air under 
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constant pressure from cycle to cycle for ejection cy 
cles of constant time duration. 
A primary advantage of the present invention is in 

the signi?cant reduction in the maintenance required 
of the lift station, particularly of the compressor motors 
and the motor starter circuits. Furthermore, the pres 
ent invention allows the use of electrical components 
of reduced cost and durability. The present invention 
has particularly increased the ratio of ejection cycles 
per compressor motor starts. For example, by operat 
ing conventional lift stations in accordance with the 
present invention, this ratio has been increased by up 
to factors of 30, in some cases. 
When higher pressures were used, prior to the pres 

ent invention, it was found that much more air was used 
in the ?rst ejection cycle after a compressor cycle, than 
in the last ejection cycle before a compressor cycle. 
This has been primarily due to the fact that with ?xed 
time duration ejection cycles, more air was used at high 
pressure than at low pressure. Thus, a given ejection 
cycle which is adequate for low pressures has resulted 
in a considerable use of excessive air at the higher pres‘ 
sures. This factor has placed a practical upper limit on 
the overpressurization of the air accumulator. 
Another advantage of the present invention. is that 

the electrical power required to operate the lift station 
is reduced, increasing materially the power ef?ciency 
of the station. 
Another and important advantage of the present in— 

vention is that, in addition to the advantages mani 
fested to the electrical system as set forth above, the 
overall operating efficiency of the system is increased 
in an increased pumping capacity of the lift station. 

DETAILED DESCRIPTION OF THE DRAWING 
AND OPERATION 

These and other objects and advantages of the pres 
ent invention will be more readily apparent from the 
following detailed description of the drawing, in which 
the sole FIGURE is a diagrammatic representation of 
a sewage lift station having a pneumatic motive fluid 
system and an electrical motor and control system, and 
embodying principles of the present invention. 
Referring to the FIGURE, a sewage lift station 10 is 

provided with an inlet 11 and an outlet 12. The inlet 11 
connects with a sewer at an inlet level 13 and the outlet 
12 connects at an outlet level 14 to a sewage delivery 
line (not shown) which conducts sewage to a sewage 
treatment plant. The outlet level 14 is at some elevation 
represented by the dimension line 15 above the inlet 
level 13. The essential function of the lift station 10 is 
to receive sewage at the inlet port 1 l where it enters by 
gravity ?ow, and to discharge it at the outlet 12 at level 
14, where it can further proceed by gravity flow toward 
the treatment station. 
The lift station 10 includes a sewage handling unit 20, 

a pneumatic motive fluid system 40 which supplies 
pressurized air to the unit 20, and an electrical control 
system 60 which controls and times the operation of 
the pneumatic system 40 and thus the sewage handling 
unit 20 of the lift station 10. 
The lift station 10 further includes a wet well 16. The 

wet well 16 has an inlet 17 which forms the inlet 11 of 
the lift station 10, and an outlet 18 which connects with 
an inlet 21 of the unit 20. The wet well 16 serves as an 
accumulator tank in which sewage is continuously re 
ceived through the inlet 17, into which it flows under 
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4 
its own weight, and from which it ?ows, also by gravity, 
to the unit 20 via the wet well outlet port 18. When the 
outlet 18 is closed, as it will be, for example, during a 
unit ejection cycle as will be explained below, the wet 
Well 16 accumulates the sewage from the inlet port 11 
until such time as the outlet port 18 is again opened. 
The lift station 10 also includes an outlet sewage line 

19 which communicates between an outlet 22 of the 
unit 20 and the station outlet port 12. The outlet line 
19 is not physically a part of the lift station 10. It is de 
signed to withstand the pressurized output of the sew 
age handling unit 20. 
Generally, the diameter of the outlet duct 19, as well 

as the inlet and outlet ports 11 and 12, the wet well 
inlet and outlet port 17 and 18, and the unit inlet and 
outlet ports 21 and 22, must be of a diameter of usually 
four inches or more, in order to accommodate sewage 
which may contain solid particles of several inches in 
diameter. Accordingly, the internal sewage transmit 
ting passages of the unit 20 must be of a similarly large 
diameter. 
The sewage handling unit 20 is the sewage displacing 

portion of the lift station 10. It includes a conduit 23 
which is connected through a check valve 24 to the unit 
inlet 21, and through a check valve 25 to the unit outlet 
22. Connected between the check valves 24 and 25 in 
the duct 23 is a “T” 26. The T 26 has a side port con 
necting to a vertical duct 27, which connects through 
the mouth 28 in the top of a sewage receiver tank 30 
to the tank interior. Of the components of the lift sta 
tion 10, the tank 30 is physically located at the lowest 
level in most cases. The pneumatic and electrical con 
trol systems 40 and 60 are usually housed just above ‘or 
below ground level at the lift station location. The ex 
tension of the vertical duct 27 inside the tank 30 com 
municates with a region 32 near the bottom of the tank 
30. Connected near the top of the tank 30 on the inside 
thereof, is a liquid level sensing switch 34 which is at 
a vertical level 35 below the level of the output port 18 
of the wet well 16. The mouth 33 of the vertical duct 
27 is located at a level 36 at some distance 37 below the 
level 35, and at some distance 38 below the output 
level 12. At the top of the tank 30 is provided an air 
port 39. The tank 30 is essentially airtight except for 
the ports 28 and 39. Sewage accumulates and is ejected 
from the tank 30 through the port 28. Air is vented 
from the tank 30, while sewage is accumulating in the 
tank, and is injected into the tank 30 under pressure to 
force sewage from the tank 30 through the port 39. 
The pneumatic system 40 is provided with a port 41 

which connects through a line 42 to the air port 39 of 
the tank 30, and with a vent port 54 which communi 
cates with the atmosphere. A three-way solenoid con 
trolled valve 43 is provided to selectively connect the 
port 41 alternatively to the exhaust port 54 and a pres 
surized air supply line 44. When the solenoid 43' of the 
solenoid valve 43 is de~energized, the port 41 is nor 
mally connected to the exhaust port 54 while the sup 
ply line 44 is blocked. When the ,valve solenoid 43' is 
energized, the port 41 communicates with the air sup~ 
ply line 44 and the exhaust port 54 is blocked. Prefera 
bly, the exhaust port 54 is vented through the wet well 
to reduce noise and con?ne odors. 
A compressor 45 is provided having an inlet port 46 

connecting to atmosphere and an outlet port 47 con 
necting through a pressure release safety valve 48 to an 
air delivery line 49. The air delivery line 49 connects 
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to the mouth 50 of an accumulator tank 51, .and 
through a pressure regulator valve 52 to the air supply 
line 44. The valve 52 maintains the air to the supply 
line 44 from the accumulator tank 51 or the compres 
sor 45 at a constant pressure. 

The electrical control circuit 60 includes a timer 61 
having an input 62 connected to the level sensor switch 
34 of the tank 30, and an output 63 connected to the 
winding 43’ of the solenoid valve 43. The timer 61 is 
energized by a signal from the level sensor 34 whenever 
the level in the tank 30 has reached the level 35, to acti 
vate the solenoid 43' for a ?xed period of time. The 
control 60 also includes an electric motor 66 having an 
output shaft connected to the drive shaft 67 of the com 
pressor 45 so as to drive the compressor. The motor 66 
is illustrated as a one-phase AC electric motor provided 
with leads 68 which are connected through the 
contacts 69 of a starter assembly 70 to a oneéphase AC 
power source 71. The starter assembly 70 includes the 
sets of normally opened switch contacts 69 connected 
in series with the leads 68 of the motor 66. The starter 
further includes an actuator 74 which operates to close 
the contacts 69 when energized. The actuator 74 is pro 
vided with an input 75 which is connected to a pressure 
switch 76 in the accumulator tank 51 which energizes 
the winding 74 to close the contacts 69 when the pres 
sure' switch is activated. The pressure switch 76 acti 
vates when the pressure in the tank 51 falls below a 
minimum pre-set pressure to thereby energize the 
winding 74 to turn on the compressor motor 66. When 
the pressure has reached a prescribed maximum value, 
another pressure switch 78 is provided at the accumu 
lator tank 51 which is connected to another input 79 of 
the winding 74 so as to de-energize the winding 74 to 
turn off the motor 66 and the compressor 45. Thus, the 
starter switch 70 acts as a conventional double-acting 
relay. The starter assembly 70 also includes overload 
protection (not illustrated) to de-energize the relay 74 
if the motor is overloading the power lines 68. 

In some systems, a second back-up compressor is 
provided to operate if the ?rst compressor were to fail. 
In such a case, a third sensor would be provided to start 
the second compressor rather than the sensor 76. This 
sensor would be set to a pressure below that of the sen 
sor 76, to start the second compressor if the ?rst com 
pressor fails to keep the accumulator pressure at an ad 
equate level. 

In operation, sewage enters the inlet port 11 at the 
inlet level 13 and ?ows under the force of gravity 
through the wet well 16, through the outlet of the wet 
well 18 to the inlet port 21 of the unit 20. The sewage 
proceeds under the force of gravity through the check 
valve 24 to the line 23 and into the sewage port 28 of 
the receiver tank 30. The sewage will continue to accu 
mulate in the tank 30 in this manner until the level in 
the tank 30 has reached the level 35 of the sensor 
switch 34. When the sewage has reached this level 35 
to trip the level sensor switch 34, a sewage ejection 
cycle is initiated in which air under pressure is injected 
into the receiver tank 30 through the air port 39 to 
force the sewage out of the tank 30 through the duct 
27. This pressure in the line 23 causes a check valve 24 
to close and the check valve 25 to open as the sewage 
is ejected from the tank 30 through the output port 22 
of the pump 20, and into the outlet line 19 toward the 
outlet port 12 at the level 14. 
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At the end of the‘ ejection cycle, the air pressure is re 

lieved through the air port 39 and the sewage from the 
ou'tp'ut'line 19 will tend to ?ow backward toward the 
tank“underthe in?uence of gravity, causing the check 
valve ‘25to close, trapping the ejected sewage in the 
outletline 19. At the end of this ejection cycle, the sew 
age level at the receiver‘tank 30 is at the level 36 adja 
cent the'mouth 33 of the duct 27. During the ejection 
cycle, while the check valve 24 is closed, the sewage 
has accumulated in-the wet well 16. When the pressure 
is relieved from the tank 30 at the end of the ejection 
cycle, this sewage in the wet well forces open the check‘ 
valve 24 and proceeds to accumulate in the receiver 
tank 30 and the next cycle proceeds in the manner set 
forth above. 
During the ejection cycle, the air pressure injected 

into the receiver tank 30 through the port 39 acts di 
rectly on the sewage liquid within the tank 30 to force 
it‘ up through the duct 27 toward the outlet port 12 at 
the‘ level 14. To force the sewage out of the tank 30, air 
pressure equal to or greater than the hydrostatic pres 
sure caused by sewage standing in the duct 27 and out 
put line 19 equal to a height 38 between the levels 36 
and 14 is required. Normally, a slightly greater pressure 

'is' desired to accelerate the ejection cycle; however, ex~ 
cessive ejection pressures are preferably avoided in 
order to prevent an excessive loss of power due to the 
dynamic losses of the sewage moving through the sew 
age lines at high/velocities. 
The ejection cycle is controlled by the timer 61 and 

the valve 43. When sewage is accumulating in the tank 
30, the valve 43 is de-energized connecting the air port 
39 with atmosphere through the line 42 and the exhaust 
port 54 of the valve 43. At the start of an ejection cycle, 
the sewage at the level 35 trips the level sensing switch 
34 to energize the timer 61. 'Once the timer is ener 
gized, an electrical signal is produced on line 63. This 
signal has a ?xed duration which energizes the solenoid 
43' of the valve 43 for a ?xed period of time. This feeds 
air from the accumulator tank 51 through the pressure 
regulator valve 52 through the valve 43 and the line 42 
into the tank 30 at a constant pressure through the air 
port 39. Ideally, the valve 43 remains open for a period 
of time long enough to obtain a pump displacement 
which causes a reducing of the sewage level in the tank 
30 from the level 35 to the level 36, during an ejection 
cycle. Typically, this'displacement is determined by the 
volume to which the injected air has attained when it 
is fully expanded in the sewage receiver tank. The set 
ting of the timer 61 which is required to most effec 
tively achieve this is best determined by experimen 
tation. Generally, the time required will vary with the 
different systems and plumbing con?gurations em 
ployed. Important considerations are the dynamic 
losses and the hydrostatic pressure at the mouth 33 of 
the duct 27. 
The setting of the timer 61 and the pressure regulator 

valve 52 are mutually dependent. A higher pressure 
setting on the valve 52 requires a shorter time setting 
on the timer 61. This‘relationship is not necessarily a 
linear relationship in order to maintain a given dis 
placement of the pump 20. Instead, the relationship 
might vary with pressure for some systems due primar 
ily to the effects of dynamic forces involved in acceler~ 
ating the ?uid out of the tank 30 and due to the dy 
namic losses caused by the moving fluid through the 
sewage lines. 
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The combination of the regulator 52 and the timer 61 
provides a means for regulating the quantity "of injected 
air and thus the displacement of the pump during each 
ejection cycle and maintaining it constantfromcycle to 
cycle. In this manner, the displacement of each injec 
tion cycle is optimized, thereby eliminating the waste 
of air by using air in excess of receiving tank capacity, 
and also preventing a loss in the overall lift station ca 
pacity by using less air than the receiver tank capacity. 
The air pressure supplied through the regulator 52 is 

supplied from the air accumulator 51 where air is 
stored at a pressure which is maintained above the 
pressure setting of the regulator 52. This pressure is so 
maintained above a prescribed minimum level by the 
setting of the pressure sensing switch 76. When the air 
pressure falls below this pre-set level of the switch 76, 
an electrical signal is generated on the line 75 to ener 
gize the starter actuator 74. This closes the set of switch 
contacts 69, turning on the compressor motor 66 which 
drives the compressor 45 to pump air from the atmo 
sphere port 46 into the accumulator 51. At some maxi 
mum pressure as set by the sensing switch 78, an elec 
trical signal is generated on the line 79 to de-energize 
the starter actuator 74, breaking the contacts of the 
switch 69, turning. off the motor 66 and the compressor 
45. The number of stops and starts of the motor 66 de 
termines the service life of the starter 70 and the motor 
66. This number of stops and starts is primarily deter 
mined by the amount of air used in each ejection cycle, 
and the amount of air stored in the accumulator 51. In 
this respect, it is desirable to use a minimum amount of 
air in each ejection cycle, while storing a maximum 
amount of air in the accumulator 51. The amount of air 
stored in the accumulator 51 is determined by the size 
of the accumulator 51 and the pressure difference be 
tween the maximum and minimum pressures as deter 
mined by the pressure sensor switches 76 and 78. 
Also, the overall power efficiency of the system is 

greater when the motor 66 is run at a continuous speed 
than it is when it is being stopped and started fre 
quently. In this respect, it is desirable to select a wide 
range between the minimum and maximum pressures 
in the accumulator 51. The pressure regulator 52 per 
mits usage of greater pressure differential between the 
maximum and minimum pressures of the accumulator 
51 while maintaining constant pump displacement 
from cycle to cycle. For example, the minimum pres 
sure as set by the sensing switch 76 is maintained at, 
say, 3 psi above the setting of the regulator 52, while 
the maximum pressure set by the sensing switch 78 is 
maintained as high as possible but within the pressure 
ratings of all of the components which are subject to 
high pressure. The regulator 52, on the other hand, is 
set for the best ef?ciency considering the dynamic head 
and other factors of the system. 
Furthermore, the motor operates more efficiently if 

his being operated at a relatively high optimum speed 
under an optimum load. The optimum speed and load 
are different for different compressor-motor combina 
tions. Because the motor starts less and runs longer, 
more work is done when the motor is running under op 
ti'mum load. ‘ 

‘advantage of providing‘ a pressure regulator is 
that the pressure sensor 76 can be set enough above the 
setting of the pressure regulator 52 so that, in a given 
ejection cycle, the pressure of the accumulator 51 will 
not drop below the setting of the pressure regulator 52. 
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If this occurs, the pump displacement and lift station 
capacity will be reduced. In such a case, the compres 
sor motor 45 cannot supply enough air to maintain the 
regulator pressure, and the pump displacement will 
drop below the receiver tank capacity, decreasing the 
effective capacity of the lift station. Furthermore, be 
cause the tank would not be completely evacuated, it 
would ?ll faster, and when the sewage flow rate is high, 
this may occur before the compressor can charge the 
accumulator to adequate pressure to empty the re 
ceiver in the next ejection cycle. 

_ Therefore, the present invention provides for in 
creased lift station capacity particularly when this ca 
pacity is most needed, in cases of high sewage ?ow. 
What is claimed is: 
1. An air lift station for receiving sewage from an 

inlet at a first level and for delivering said received sew 
age to an outlet at a second level at a higher elevation 
than said ?rst level, by intermittently ejecting said re 
ceived sewage toward said outlet in discrete ejection 
cycles with controlled blasts of pressurized air, said sta 
tion comprising: 
a sewage receiver having means for communicating 
sewage to said receiver from said inlet, and means 
for communicating sewage from said receiver to 
said outlet; 

means for supplying pressurized air to said receiver 
at each ejection cycle, said air supplying means in 
cluding: 
an air accumulator for storing air under pressure, 
a ?uid path connecting said accumulator with said 

receiver, 
valve means in said ?uid path for selectively open 

ing said path during said ejection cycles and clos 
ing said path between said ejection cycles; 

an air compressor for supplying pressurized air to 
said accumulator, said compressor having an outlet 
connecting with said air accumulator; 

means for intermittently driving said compressor in 
discrete compression cycles, said driving means in 
cluding an electric motor and selectively operable 
circuit means for connecting said motor to a source 
of electrical power; and 

means for controlling the injection of air to said re 
ceiver in a plurality of ejection cycles between each 
of said compression cycles so as to maximize the 
number of ejection cycles per each compression 
cycle, said control means including means for 
maintaining the quantity of air injected into said 
receiver approximately constant from cycle to 
cycle comprising: 

a. regulator means connected in said ?uid line be 
tween said accumulator and said receiver, and 

b. timing means operable to open said valve means 
for an interval that is approximately constant from 
cycle to cycle. 

2. An air lift station according to claim 1 wherein: 
said regulator means in a pressure is effective to con 

trol the pressure of the air injected into said re 
ceiver in the same manner during each of said ejec 
tion cycles. ' 

3. An air lift station according to claim 2 wherein: 
said pressure regulator means is effective to maintain 

a constant pressure of the injected air throughout 
each ejection cycle. 

4. An air lift station according to claim 1 wherein: 
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said regulator is a ?ow regulator effective to control 
the ?ow rate of the air into said receiver in the 
same manner during each of said ejection cycles. 

5. An air lift station for receiving sewage from an 
inlet at a ?rst level and for delivering said received sew 
age to an outlet at a second level at a higher elevation 
than said ?rst level, by intermittently ejecting said re 
ceived sewage toward said outlet in discrete ejection 
cycles with controlled blasts of pressurized air, said sta 
tion comprising: 
a sewage receiver having means for communicating 
sewage to said receiver from said inlet, and means 
for communicating sewage from said receiver to 
said outlet; 

means for supplying pressurized air to said receiver 
at each ejection cycle, said air supplying means in 
cluding: 
an air accumulator for storing air under pressure, 
a ?uid path connecting said accumulator with said 

receiver, 
valve means in said ?uid path for selectively open 

ing said path during said ejection cycles and clos 
ing said path between said ejection cycles; 

an air compressor for supplying pressurized air to 
said accumulator, said compressor having an outlet 
connecting with said air accumulator; 

means for intermittently driving said compressor, 
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10‘ 
said driving means including an electric motor and 
selectively operable circuit means for connecting 
said motor to a source of electric power; 

means for controlling the injection of air to said re 
ceiver during each of said ejection cycles to main 
tain the quantity of the air injected into said re 
ceiver tank constant from cycle to cycle; 

a ?rst pressure sensor in said accumulator for gener 
ating a first signal when the pressure in said accu 
mulator falls below a predetermined minimum 
value; 

a second pressure sensor in said accumulator for gen— 
erating a second signal when the pressure in said 
accumulator rises above a predetermined maxi 
mum value; 

said circuit means being operative to connect said 
motor in response to said ?rst signal and to discon 
nect said motor in response to said second signal; 
and 

said control means including a pressure regulator for 
maintaining the air injected into said receiver at a 
pressure which is less than said predetermined min 
imum pressure of said accumulator but greater 
than the hydrostatic pressure at said receiver of 
sewage moving toward said outlet. 

* * >l< =l< * 
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