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UNITED STATES PATENT OFFICE 
SLUDGE HANDLING SYSTEMAND 

APPARATUS 

Charles Yeomans, Hubbard Woods, i. assignor 
to Yeomans Brothers. Company, Chicago, ii., a 
corporation of inois 

Application: August 19, 1946, Serial No. 691,606. 
(C. 20-2) Cains. 

This invention relates to an improvement in 
gas displacement pumping systems such as are 
used for pumping sludge from a sewage settling 
tank to a digester, in which the sludge is decom 
posed to form a combustible gas which is stored 
under pressure and delivered to Various gaS 
consuming appliances. 
This application is a continuation-in-part of 

my prior, co-pending application Serial Number 
583,539, now Patent No. 2,481,894, which was fied 
on March 19, 1945, and which is assigned to the 
assignee of the present invention. Certain of the 
features of the present invention are directed to 
improvements in the pumping System disclosed 
in my co-pending application, and particularly, 
to improvements in the control equipment for 
Systems of that type. 

Heretofore in the pumping of sludge indigester 
gas producing Systems, it has been the practice 
to use reciprocating pumps for moving the sludge 
from the settling tank to the digester. This has 
given rise to serious problems in maintaining 
the pumping equipment in operable condition, 
because the materials handled made it necessary 
that the pumpS be cleaned and the pump. valves 
be reseated at frequent intervals. Such cleaning 
is not only an expensive, time-consuming opera 
tion, but it is also objectionable, because it sub 
jects the workmen who do the cleaning to the 
dangers of serious, illness or even asphyxiation 
due to back flow of gas from the digester. There 
is also the further danger that an explosive mix 
ture of gas, and air may be produced in the pump 
pits due to leakage of the gas from the line to 
the digester. Again, continuity of operation re- 2 
quires the costly provision of duplicate alternate 
pumping equipment, each unit of which may be 
placed in operation when the other is taken down 
for cleaning and adjustment. 
Most of these difficulties can be overcome by 

the use of pneumatic, or gas displacement type, 
ejectors for this purpose. However, prior to the 
development of the system disclosed in my said 
co-pending application the use of gas displace 
ment ejector equipment for this purpose has not 
been considered feasible because of the possi 
bility that air from the ejector equipment will 
become mixed with the gas produced in the di 
gester to form a highly explosive gas mixture. 
As above stated, the present invention, is an 

improvement of the System. Of my prior applica 
tion. It provides an arrangement whereby a gas 
displacement ejector may be employed for the 
automatic pumping of sludge from a settling tank 
to a digester, or like operations, without incur 
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2 
ring any risk of producing an explosive mixture 
of air and gas in or about the system. 
A particular object of the invention is to pro 

vide a sludge moving system which will be auto 
matically operative for an extended period of 
time with a minimum of maintenance and other 
Servicing, and which will, for these and other 
reasons, be exceptionally low in cost of operation 
and maintenance. - 
Other objects and advantages of the invention 

will be understood by reference to the following 
Specification and accompanying drawings, where 
in is illustrated an exemplary embodiment of the 
In the drawings: 
Fig. 1 is a diagrammatic illustration of the 

system and apparatus; . . 
Fig. 2 is an enlarged, detail sectional View of 

the ejector control rod stuffing box; 
Fig. 3 is a diagrammatic sectional view of con 

trol valve 3. . . . . . . 
En the operation of most sewage treatment 

plants, sludge and other materials are renoved 
from the system by means of settling tanks or 
clarifiers, one of which is indicated at . The 
Settling tank or clarifier is equipped near its 
top with a peripheral trough forming weir 3. 
The heavy solid particles of sewage or sludge de 

improved control method and apparatus. 

livered into the tank settle to the bottom while 
the supernatant liquid flows over the upper edge 
of the Weir- 3 into a trough from Which it is in 
turn conducted to other clarifying treatments or 
to a point of disposal. 
Sludge is drawn from the bottom portion of the 

tank by an outlet pipe 5 which preferably ex 
tends from near the bottom of the settling basin 
to near the top thereof. The discharge end of the 
sludge outlet pipe, in conventional practice, is 
connected to the suction side of the pump which 
discharges the sludge through a suitable pipe 
line 3 into a digester T. Usually the pump is 
located below the level of the bottom of the 
settling tank or clarifier to provide gravity flow 
to the inlet side of the pump. In the -digester, 
the sludge is decomposed and a combustible gas 
(methane) is formed which is drawn off by a corin 
pressor 9 which delivers the gas under pressure, 
for example, 30 pounds per Square inch, through 
a check valve S7 and pipeline 85 to a suitable gas 
holder 2d. From the gas holder 2, the gas is 
conducted through a pipeline 23 to various, ap 
pliances wherein the gas is used. The compressor 
‘9 in the illustrated embodiment of the inven 
tion...is motor driven and is controlled by an elec 
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trical control system acting through an elec 
trical starting unit 20. 
According to the present invention, the sludge 

is conducted from the settling tank if into the 
receiver 25 of a gas displacement type ejector 
through a pipeline 26. The sludge enters the re 
ceiver through the inlet 27 communicating with 
the bottom of the receiver and it is discharged 
from the receiver through the outlet 29 which 
communicates through a pipeline 3 with the 
digester T. Suitable uniflow check valves which 
may be of the flap type, as indicated at 33 and 
35, are provided in the receiver inlet 27 and out 
let 29 to prevent reverse flow of the sludge. Also, 
suitable valves, such as indicated at 37 and 39 
respectively, are provided in the pipelines 26 and 
3 for permitting closing thereof. 
The receiver 25 has a top opening normally 

closed by a cover 4 which is equipped with a 
suitable stuffing box 42 through which there is 
slidably mounted a shaft or rod 43 which actuates 
the ejector control means. The lower end of the 
rod 43 has connected to it downwardly and up 
wardly facing bells 45 and 47 respectively, which 
are spaced about as shown in the drawing, and 
So arranged that the weight of liquid in the lower 
bell will always tend to move the rod downwardly 
into the receiver while air or gas trapped in the 
downwardly facing bell when the level of the 
receiver contents reaches the lower edge thereof 
will operate to lift the bell and move the rod 
43 upwardly through said stuffing box. 

It is desirable that the rod 43 be vertically mov 
able without excessive binding by the stuffing box 
42 which must be provided to prevent leakage of 
gas from the receiver around the rod 43. To pre 
vent the escape of gas without necessitating ex 
cessive tightening of the packing 40 around the 
rod 43, the arrangement illustrated in Fig. 2 is 
provided. As there shown, the packing gland 38 
is provided with an annular shaped groove or 
chamber 44 around the rod 43 near the upper end 
of the gland. The chamber 44 communicates 
through a port 46 with a waste gas pipe 48, which 
is preferably vented to the amtosphere where the 
liberation of gas Will not create a hazard. 
Above the chamber 44, the gland is provided 

with an auxiliary packing filled recess 50, which 
is closed by a pressure plate 52. The auxiliary 
packing in the recess 50 Will, of course, be suf 
ficiently tight around the rod 43 to prevent the 
passage of any gas from the chamber 44 upwardly 
around the rod. The contact area of the packing 
in the receSS 59 is Small as compared with the 
contact area of the packing 40, so that the auxil 
iary packing in the recess 50 will not afford an 
objectionable grip on the rod 43 to interfere with 
its vertical movement. At the same time it re 
duces greatly the pressure which must be applied 
to the main packing 49 to obtain a satisfactory 
Seal. 
The upper end of the rod 43 is connected by 

means of a link 49 to the arm 5 of the bell Crank 
lever, the other arm 53 of which is connected to 
the piston 55 of a three-way, piston valve 57. The 
valve 5 has one port 6 in communication with 
the interior of the receiver 25, another port 63 
connected by means of pipelines 66 and 65 to the 
gas holder 2, and another port 67 connected by 
means of a pipeline 69 to the compressor intake 
pipeline . Surges of pressure are not desirable 
in the digester as the optimum operating pres 
Sure is approximately 8 inches of water. To pre 
vent such surges when the receiver is vented, a 
check valve 9 is included in pipeline 7, allow 
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4 
ing flow only in the direction indicated by the 
arrow shown in the drawing. 
The Control System comprises a plurality of 

preSSure responsive electrical SWitches and an 
electrical motor starting device 20 operable to 
energize the compressor 9, the System is ener 
gized by a source of electrical power entering the 
system by a line switch 78. A pressure respon 
sive safety switch 9 is connected in Series with 
the source of power and is designed to effect de 
energization of the compressor upon the reduc 
tion of pressure in the digester to a predetermined 
critical value. The normally open pressure re 
sponsive switch 99 is designed to maintain the de 
sired pressure in the gas holder 2. The nor 
mally open pressure responsive Switch 28 Serves 
to energize the compressor upon admission of 
compressed gas to pipeline 75. An alternative 
pressure control means is introduced by a pres 
sure responsive switch 89 which serves to ener 
gize the compressor upon the increase of pressure 
in the compressor inlet line to a value greater 
than the critical pressure in the digester. 

During normal operation of the gas producing 
System the line switch 78 is closed and the oper 
ation of the compressor is controlled by the pres 
sure switch 99 so as to maintain the desired pres 
Sure within the gas holder by withdrawing gas 
from the digester. If the rate of gas withdrawal 
becomes excessive, the safety control switch 9 on 
the digester opens the circuit until the desired 
preSSure is again reached. In order to start the 
operation of the ejector system, gas shut-off valve 
0 is opened; the two position three-way valve 

73 is opened so as to simultaneously admit gas 
under pressure from the gas holder 2 to the inlet 
valve port 63 and through pipeline 75 to the nor 
mally open pressure switch 28, which closes the 
circuit thus energizing the compressor 9; and, 
sludge valves 37 and 39 are opened. When the 
sewage level in the receiver reaches a predeter 
mined high point the piston 55 of valve 57 Will 
be moved from the position shown to the right 
hand side of the valve opening intake port 63 
and thus admitting compressed gas to the re 
ceiver. The gas being under pressure will force 
the sludge downwardly in the receiver and out 
through the discharge pipe 29 and through the 
pipeline 3 into the digester. When the sludge 
level is lowered sufficiently the weight of liquid 
in the bell 47 will restore the valve piston to the 
position shown, wherein the intake port 63 is 
sealed and the vent port 6 is opened. The gas 
trapped under pressure in the receiver Will then 
escape through the vent port 6' and the pipeline 
69 to the inlet Side of the gas compressor, where 
by the gas is re-compressed and forced through 
pipeline 85 and uniflow valve 8. As the vented 
gas discharged from the receiver is at a pressure 
of approximately 30 pounds per square inch, a 
uniflow check valve 9 is introduced into line 7 
between the digester and the compressor. The 
Valve 79 prevents a Surge of pressure in the di 
gester and the resultant rupture of the safety 
Seal 8, thus venting the digester gas to the sur 
rounding atmosphere. The sludge will then flow 
into the receiver through inlet 27 until bell 35, as 
before described, effects the admission of com 
preSSed gaS, thus automatically restarting the 
pumping cycle. 
In Some cases it will be desirable to reduce the 

preSSure more rapidly in the receiver than can 
be accomplished by the direct action of the com 
preSSOr. In Such cases an expansion tank 83 
may be provided to absorb a portion of the pres 
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Sure, from the vented compressed gas. The...in 
troduction of the expansion. tank and, the re 
Sulting rapid pressure: decrease in the receiver 
upon venting facilitates the rapid filling of the 
receiver and, thus, increases, the capacity of the 
ejector. -- 

When it is, desired to halt, the pumping. opera 
stion three-way valve: 3 is turned, so that, pipe 
line: 65. is blocked, thus effecting interruptions of 
the flow of compressed gas, to control Valve 5. 
The passageways, in valve 3, then. Vent the Com 
pressed gas in pressure: responsive Switch 28. and 
the receiver 25 through their appropriate: pipe 
lines, 7.5: and 66, to waste gas pipeline: 93. The 
waste: gas line contains... a uniflow check: Walve 
95 which permits flow in the direction shown by 
the arrow, and thereby excitides, air froy the 
closed gas system. The: reduction of pressure 
resulting from venting through line 93, returns 
pressure responsive switch 28 to its normally. Open 2 
position, and de-energizes the compressor 9. 
Shut-off valve 0 is then closed to insure, ex 
clusion of sludger from the control valve 5: by 
the action of the gas trapped in the receiver Out 
let port 6. 
The use of a three-way control valve, such as 

valve; 3, insures that both the operation of the 
ejector and the compressor are interrupted siliaul 
taneously, thereby preventing possible damage 
to equipment that might, result from unattead 
ed operation. Y . . . - 

If...it is desired to reduce the operating time of 
the compressor, a normally open pressure respon 
sive switch 89 may beincorporated into the in 
let Side. Of the coniprésor in place of preSSue 
responsive switch 28. Switch 89 is so adjusted 
that the compressor operates when the pressure 
in line. rises aboy eithe. preSSure that, is nor 
mally maintained ih the digestor (8 inches of 
Water). The compre?sor Will then. Operate until 
the pressure initiae digester is reduced to 8 inches 
of water, at which point pressure responsive 
switch, a normally closed. Safety switch, openS, 
thus de-energizing the compressor. In this mail 
ner the compressor Will be energized during 9e 
riods of venting the receiver and will be de-en 
ergized during the ejection period of the Operat 
ing cycle. , W . . . . 

Other control devices incorporated into this 
system are a manually operated switch 9 and 54 
a pressure maintenance switch 99. The manually 
operated Switch is designed to enable the Op 
erator to start the: compressor and effect the col 
lection of gas from the digester at any time de 
sired. Pressure responsive. SWitch 99... is a n01:- 
mally open switch designed to finaintain pEeS 
Sure in the gas holder at about, 30 pounds ger 
square inch. When the demand of the gas buria 
ing appliances reduces the preSSure. in the gaS 
holder the compressor automatically collects- gas 
from the digester, thereby restoring pressure in 
the gaS holder. 
By employing the coin pressed gas floin the gas 

holder for ejecting. Sludge froin the receiver, 
therse: is, of course, no dange of Creating ail, ex." 
plosive air and gas, mixture. Also, the arrange 
ment involves no loss, of gas Since all of the gas 
used for expelling the sludge from the receiver 
is retained in the system by being teturned to 
the digester from which it again flows through it: 
the compressor into the gas holder. 
Means other than the described vertically now 

able bell arrangement, may be employed for coin 
trolling the admission and relief of gas, to and 
from the receiver. Such other means, are well 
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6 
known: in the art, as for example; the electrode 
Control for ejector systems disclosed in U. S. 
Patent, No. 2,300,039, of whichI am a co-invento, 
Or the combined float, and electrical control sys 
ten shown in my prior Patent No. 2,040,892. 
The described arrangement is intended only to 
represent a typical control means and it, may be 
replaced by any of the well known alternatives 
Which Serve. Or are adaptable to the same-purpose. 
SeWage, and materials. other than sludge analy 

be newed by the described apparatus, and the 
term "sludge' is used in the following claims 
aerely to refer to the material moved rather 
thala to limit the scope of the invention to the 
Inoving of that particular material. 
The features of my invention that I believe 

to be new are expressly set, forth in the follow 
ing clains. - 
Iclaim.the following as-my invention: 
1. In apparatus of the class described, a di 

gester, as closed gas System for collecting; and 
holding the gas peGduced in said digester, said 
System, including a gas, holder and a gas coin 
pressing unit operable to withdraw gas from said 
digester and deliver it under pressure to said, gas 
holder, a gas displacement ejector which includes 
a receiver having inlet, and outlet connections, 
means for conducting material to. be moved by 
Said, ejector into Said receiver through said inlet 
connection, Ineans collectilag said outlet, con 
nection to said digester, means operable to crl 
duct gas. under pressure.from said, holder to sald 
receiver upon the occurrence of predetermined 
conditions to, effect movement of material fron 
Said receiver to. Said digester, means operabie, 
following each operation of said ejector, to return 
the gas to Said, gaS. coin-pressing. unit. Whereby 
said, gaS. is reconia pressed, and delivered to Said 

4. 

s 

holdel, and means intermediate said compressing 
unit and said, digester to prevent the return, of gaS 
inderpreSSLeto, Said digester. W 
2. In apparatus, of the class described, a di 

gester, a closed gas system for collecting and 
holding the gas, produced in said digester, said 
System including: a gas holder and a ga S. Cons 
pressing unit operable to withdraw gas from Said 
digester and deliver it under pressure to said 
gas, holder, a gas displacement ejector which in 
cludes a receiver and ejector control means re 
sponsive to the level of material contained in 
said receiver to a drait. pressure gas to Said re 
ceiver at, the beginning of each ejection opera 
tion and to went said receiver at the conclusion 
of each ejection operation, said receiver having 
inlet, and outlet connections, means for conduct 
ing material to be moved by said ejector into 
said receiver through said inlet connection, 
means, connecting said outlet, connection to said 
digester, pressure responsive means operable to 
effect the energization of Said CompreSSOr, and 
means including a valve operable to. conduct, gas 
under pressure from said holder to said ejector 
control means. and simultaneously to Said pres 
sure. responsive means, whereby said, ejector. be 
comes. operable to move, material into said dir 
gester, said ejector control. In eans being opera-, 
ble following each operation of Said ejector to 
return the compressed gas from said receiver 
to said compressor to be re-compressed and de 
livered. to said holder Without substantial dilu- . 
tion thereof, and means including a check valve 
intermediate said compressor and said digester to 
prevent the return of gas under pressure to Said 
digester. 

3. In apparatus of the class described, a di 

  



7 
gester, a closed gas system for collecting and 
holding the gas produced in said digester, said 
System including a gas holder and a gas com 
pressing unit operable to withdraw gas from said 
digester and deliver it under pressure to said gas 
holder, a gas displacement ejector which includes 
a receiver and control means responsive to the 
level of material contained in said receiver to 
admit pressure gas to said receiver at the begin 
ning of each ejection operation and to vent said 
receiver at the conclusion of each ejection op 
eration, said receiver having inlet and outlet con 
nections, means for conducting material to be 
moved by said ejector into said receiver through 
said inlet connection, means connecting said out 
let connection to said digester, pressure respon 
sive means operable to effect the energization 
of said compressor valve means operable to con 
duct gas under pressure from said holder to said 
receiver and to said pressure responsive means 
thereby to effect the energization of said gas com 
pressing unit and the movement of material from 
said receiver to said digester, control means op 
erable to de-energize said compressor unit upon 
the reduction of pressure in the digester to a 
predetermined critical value, and means opera 
ble, following each operation of Said ejector to 
return the compressed gas to said holder without 
Substantial dilution thereof and without increas 
ing pressure in the digester. 

4. In apparatus of the class described, a di 
gester, a closed gas system for collecting and 
holding the gas produced in said digester, said 
System including a gas holder and a gas Com 
pressing unit operable to withdraw gas from said 
digester and deliver it under pressure to said 
gas holder, a gas displacement ejector which in 
cludes a receiver and control means reponsive to 
the level of material contained in Said receiver 
to admit pressure gas to Said receiver at the be 
ginning of each ejection operation and to vent 
said receiver at the conclusion of each ejection 
operation, said receiver having inlet and outlet 
connections, means for conducting material to be 
moved by said ejector into said receiver through 
said inlet connection, means connecting said out 
let connection to said digester, means operable to 
conduct gas under pressure from Said holder to 
said receiver to effect movement of material from 
said, receiver to said digester, means operable to 
energize said gas compressing unit upon the in 
crease of pressure in the ejector gas exhaust SyS 
tem to a critical value, control means operable to 
deenergize said compressor unit upon the reduc 
tion of pressure in the digester to a predetermined 
minimum value, and means operable, following 
each operation of said ejector to return Substan 
tially undiluted gas to said holder without in 
creasing pressure in the digester. 

5. In apparatus of the class described, a di 
gester, a closed gas System for collecting and 
holding the gas produced in said digester, said 
system including a gas holder and a gas com 
pressing unit operable to withdraw gas from Said 
digester and deliver it under pressure to said 
gas holder, control means therefor to maintain 
a predetermined pressure in Said gas holder and 
means to prevent reduction of pressure in the di 
gester below a critical value, a gas displacement 
ejector which includes a receiver having inlet 
and outlet connections, means for conducting 
material to be moved by said ejector into said 
receiver through said inlet connection, means 
connecting said outlet connection to said digester, 
means Operable to conduct gas under pressure 
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8 
from Said holder to said receiver upon the occur 
rence of predetermined conditions to effect move 
ment of material from said receiver to said di 
gester, and means operable, following each op 
eration of said ejector to deliver said substan 
tially undiluted gas to the inlet side of said com 
preSSOr, whereby said gas is delivered to said gas 
holder and means including a uniflow valve 
whereby substantially equal pressures are main 
tained in the digester. 

6. In apparatus of the class described, a di 
gester, a closed gas system for collecting and 
holding the gas produced in said digester, said 
system including a gas holder and a gas com 
preSSing unit operable to withdraw gas from 
Said digester and deliver it under pressure to said 
gas holder, control means therefor to maintain 
a predetermined pressure in said gas holder and 
means to prevent reduction of pressure in the 
digester below a critical value, a gas displacement 
ejector which includes a receiver and control 
means responsive to the level of material con 
tained in said receiver to admit pressure gas to 
Said receiver at the beginning of each ejection 
operation and to Went said receiver at the con 
clusion of each ejection operation, said receiver 
having inlet and outlet connections, means for 
conducting material to be moved by said ejector 
into Said receiver through said inlet connection, 
means connecting said outlet connection to said 
digester, pressure responsive means operable to 
effect the energization of said compressor, valve 
means operable to conduct the gas under pres 
Sure from said holder to said receiver and to Said 
pressure responsive means, thereby to effect si 
multaneously the energization of said gas com 
pressing unit and the movement of material from 
said receiver to said digester, and means opera 
ble, following each operation of said ejector to 
vent said receiver and to deliver the gas So vented 
to the inlet side of Said compressor without sub 
stantial dilution thereof, whereby said gas is re 
turned to Said gas holder, and means including a 
uniflow valve whereby surges in the system re 
sulting from the venting of said receiver are pre 
vented from substantially changing the pressure 
normally maintained within said digester. 

7. In a System of the class described, a gas pro 
ducing digester, a gas displacement ejector in 
cluding a receiver, having sludge inlet and out 
let openings, a control device responsive to the 
level of material contained in said receiver for 
admitting compressed gas to said receiver at the 
beginning of each ejection operation and for 
venting Said receiver at the conclusion of each 
ejection operation, and material conducting 
means for conducting sludge to the inlet of said 
ejector, means for conducting said sludge from 
the outlet of said ejector to said digester, and a 
closed gas System for collecting and holding the 
digester gas under pressure, said gas System in 
cluding a gas holder, a gas compressor, an ex 
pansion tank connected to the inlet side of said 
compressor, the outlet of said compressor being 
connected, through a uniflow valve to said gas 
holder, the inlet side of said compressor and said 
expansion tank being connected to said digester 
through a uniflow valve, a pressure responsive 
Safety control device connected to said digester 
and operable to de-energize said compressor upon 
reduction of pressure in the digester to a prede 
termined critical value, means for conducting 
gas vented from the outlet of sad ejector by 
said ejector control device to said expansion 
tank, means for conducting compressed gas 
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from said gas holder to said ejector control de 
vice, Said last mentioned means including a Con 
trol valve operable to simultaneously admit com 
pressed gas to said ejector control device and to 
a pressure Switch which is operable to effect the 
energization of Said compressor. 

8. In a System of the class described a gas pro 
ducing digester, a gas displacement ejector in 
cluding a receiver, having sludge inlet and outlet 
openings, an ejector control device responsive to 
the level of material contained in said receiver 
for admitting compressed gas to said receiver at 
the beginning of each ejection operation and for 
venting said receiver at the conclusion of each 
ejection operation, and material conducting 
means for conducting sludge to the inlet of Said 
ejectOr, means for conducting said sludge from 
the outlet of said ejector to said digester, and a 
closed gas System for collecting and holding the 
digester gas under pressure, said gas system in 
cluding a gas holder, a gas compressor, the out 
let of Said compreSSOr being connected, through 
a uniflow valve to said gas holder, the inlet side 
of Said compeSSor being connected to said di 
gester through a uniflow Valve, a pressure re 
sponsive safety control device connected to said 
digester and Operable to de-energize Said COm 
pressor upon reduction of pressure in the diges 
ter to a predetermined critical value, means for 
conducting gas Vented from the outlet of Said 
ejector by said ejector control device to said gas 
compressor inlet, means for conducting Com 
pressed gas from said gas holder to said ejector 
Control device, said last mentioned means in 
cluding a control valve operable to simultane 
ously admit compressed gas to said ejector con 
trol device and to a pressure Switch which is op 

O 

5 

20 

30 

erable to effect the energization of Said compres 
SO. 

9. In a treating system of the class described 
wherein material is delivered to a digester, in 
which a combustible gas is formed, and wherein 
such gas is compressed by a compressor and de 
livered to a gas holder for delivery to gas using 
appliances, the method of moving material into 5 
the digester which consists in delivering the ma 
terial to be moved to the receiver of a gas dis 
placement ejector, admitting compressed gas 
from the gas holder to said ejector receiver to 
effect movement of material from the ejector into 
the digester, and finally venting the ejector by 
returning the gas Supplied thereto to said com 
pressor, by-passing said digester. 

10. In a sewage treating system wherein sludge 
is settled out in a settling tank and delivered to 
a digester, in which a combustible gas is formed, 
and wherein. Such gaS is Compressed by a COm 
pressor and delivered to a gas holder for delivery 
to gas using appliances, the method of moving 
sludge from the settling tank to the digester 0 

3 

10 
which consists in delivering the sludge to be 
moved to the receiver of a gas displacement ejec 
tor by gravity flow from the settling tank to the 
receiver, admitting gas under pressure from said 
gas holder to said receiver to effect movement of 
Sludge from the receiver into the digester, and 
finally venting the ejector receiver by return 
ing the gas supplied thereto to said compressor 
for re-compression and re-delivery to said holder 
While simultaneously preventing the pressure gas 
Wented from said ejector receiver from entering 
Said digester. 

11. In a seWage treatment System. Wherein 
sludge is settled out in a settling tank and de 
livered to a digester in which a combustible gas is 
formed, and wherein such gas is withdrawn from 
the digester by a compressor and compressed 
therein and delivered to a gas holder, the method 
of moving sludge from the settling tank to the 
digester which consists in delivering the sludge 
to be moved to the receiver of a gas displace 
ment ejector having inlet and outlet openings, 
which openings are respectively connected to the 
settling tank and the digester, admitting gas un 
der pressure from Said gas holder to said re 
ceiver when sludge has filled said receiver to a 
predetermined level, said gas under pressure serv 
ing to effect movement of the sludge from the 
receiver through said outlet opening and into 
the digester, and finally venting the ejector re 
ceiver by returning the gas supplied thereto to 
said compressor While simultaneously preventing 
the back-flow of said returned gas into said di 
gester, said venting occurring when the level of 
sludge in the receiver reaches a predetermined 
low level, thereby to permit sludge to again flow 
into the receiver. 

CHARLES YEOMANS, 
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