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[57] AISIRAC! . 
A di?'user for introducing gas in bubbles into liquid held 
in an aeration tank [comprising] having a body mem 
her having a backing surface and passaging extending 
from a gas inlet to an outlet at the backing surface. and 

. a ?exible, gas permeable membrane covering the back~ 
ing surface and secured at its periphery to the body 
member in sealing relationship thereto. The membrane 
is [adapted to distend] distendeble and [move] move: 
away from the backing surface upon delivery of gas 
under pressure to diffuser. with the gas flowing through 
the distended portion of the membrane and into the 
liquid in the form of relatively small gas bubbles, and 
[adapted to collapse] collapses into engagement with 
the backing surface when gas under pressure is not 
delivered to the difuser. A check valve [comprising] 
he: a movable valve member on the membrane and a 
valve seat on the backing surface enables flow of gas 
into the space between backing surface and the mem 
brane. and blocks ?ow of liquid into the pessaging in the 
body member. 

"Glimallhawlqiheet 



US. Patent ‘ Re. 33,812 Feb. 4, 1992 

FIG. 

1 

1 

r1 1111111 1112);,“ 

FIG. 2 



Re. 33,812 
I 

DIFFUSER FOR AERATION BASIN 

Matter enclosed in heavy brackets [ ] appears in the 
original patent but forms no part of this reissue speci?ca 
tion; matter printed in italics indicates the additions made 
by reissue. .. 

This application is a continuation of application Ser. 
No. 714,658, filed on Mar. 21, 1985, which is now aban 
doned. 

BACKGROUND OF THE INVENTION 

This invention relates to a diffuser for introducing gas 
in the form of bubbles into liquid held in an aeration 
basin, and more particular to so-called “disc"'type dif 
fusers having a bubble generating member of generally 
disc shape. 

Diffusers for aeration basins holding a bio-degrades 
ble liquid such as sewage are typically mounted at regu 
larly spaced intervals on a grid of piping covering the 
bottom of the aeration basin. The piping delivers gas 
(usualiy air) under pressure to the diffusers, and each of 
the diffusers in turn generate relatively small bubbles in 
the liquid. Thus, air is delivered to the liquid in the basin 
in the form of small bubbles throughout the extent of 
the basin to enhance the transfer of oxygen to the liquid 
for faster oxidation treatment of the liquid. 

Conventional “disc" type diffusers comprise a body 
member mounted on the piping and a disc of gas perme 
able ceramic material secured to the body member. The 
body member has a gas inlet at the bottom thereof 
adapted to receive air under pressure from the piping 
and a generally circular open top in flow communica 
tion with the gas inlet. The disc of ceramic material is 
?tted over the top of the body member in sealing rela 
tionship therewith. When air pressure is delivered to the 
diffuser, it ?ows into the inlet, up toward the top of the 
body member and out through the gas permeable ce 
ramic disc into the sewage in the form of bubbles. Flow 
of liquid back down into the diffuser, when air under 
pressure is not being delivered, is blocked by the ce 
ramic disc which is impermeable to the flow of liquid 
therethrough. 
A problem with the conventional "disc” type diffuser 

is that over time suspended solids in the liquid being 
treated tend to deposit on the ceramic disc and block 
the gas passages or pores in the disc. This blockage 
tends to reduce the flow rate of air through the disc 
thereby reducing the amount of oxygen delivered to the 
liquid for treating the liquid. In the extreme, this block 
age stops all ?ow of gas through the ceramic disc, thus 
rendering the diffuser incapable of performing its in 
tended purpose. In addition, with the ceramic disc com 
pletely blocked, the air pressure may become so great as 
to cause the disc to be blown off the body member, thus 
also rendering the diffuser incapable of performing its 
intended purpose. In addition, the latter occurence al 
lows liquid to enter the piping system, which may dam 
age it. 

SUMMARY OF THE INVENTION 

Among the several objects of this invention may be 
noted the provision of a diffuser having a bubble gener 
ation membrane which remains free of deposits of solids 
in the liquid being treated which could block the pores 
in the membrane; the provision of such a membrane 
which has pores therein which open only when air 
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2 
under pressure is delivered to the diffuser and close 
when air under pressure is not delivered to the diffuser 
for keeping suspended solids from entering the pores; 
and the provision of such a diffuser which has a check 
valve associated therewith for positively blocking flow 
of liquid into the piping. 
The diffuser means of this invention comprises a body 

member having a backing surface and passaging in the 
body member extending from a gas inlet adapted to 
receive gas under pressure from a source thereof to an 
outlet at the backing surface for delivery of the gas 
under pressure thereto. The diffuser further includes a 
flexible, gas permeable membrane covering the backing 
surface and secured generally along the periphery of the 
membrane to the body member in sealing relation, the 
membrane being adapted to distend and move away 
from the backing surface upon the delivery of gas under 
pressure to the diffuser, with the gas flowing through 
the distended portion of the membrane and into the 
liquid in the form of relatively small gas bubbles, and 
being adapted to collapse into engagement with the 
backing member when gas under pressure is not deliv 
ered to the diffuser. The diffuser also has check valve 
means comprising a movable valve member on the 
membrane and a valve seat on the body member at said 
outlet, the movable valve member being moved away 
from the valve seat along with the membrane when air 
under pressure is delivered to the diffuser to open the 
check valve for allowing the gas to enter the space 
between the member and the backing surface, and the 
movable valve member being moved into seating rela 
tionship with the valve seat to close the check valve 
when gas under pressure is no longer delivered, for 
blocking ?ow of liquid into the passaging in the diffuser. 

Other objects and features will be in part apparent 
and in part pointed out hereinafter. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a vertical central section of a ?rst embodi 
ment of the diffuser means of this invention; and 
FIG. 2 is a vertical central section of a second em 

bodiment of the diffuser means. 
Corresponding reference characters indicate corre 

sponding parts throughout the several views of the 
drawings. - 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

Referring to FIG. 1, there is shown a first embodi 
ment of the diffuser of this invention comprising a body 
member having a generally planar, disc-shaped backing 
surface 1, and a passaging 2 extending up from a lower 
gas inlet 3. The gas inlet 3 is adapted to receive a con 
nection or ?tting from piping for delivery of gas (such 
as air or oxygen) under pressure from a source thereof. 
A membrane 5 of gas permeable, elastic material is 

stretched under light tension over the backing surface. 
The periphery of the membrane is secured to the rim of 
the body member in sealing relationship by hoop band 
6. To ensure a tight fit of the membrane or the body 
member, the edges of the membrane may be provided 
with a thickened edge margin (not shown) engageable 
by the band. 
The membrane material is an elastomeric material 

which does not react chemically with the liquid being 
treated and is resistant to the growth of micro organ 
isms thereon. The membrane has been perforated with a 
large number of relatively small slots or pores. With the 
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membrane in an untensioned or slightly tensioned con 
dition these slots are closed and thus block flow of 
either gas or liquid therethrough. However, when the 
membrane is distended (highly tensioned) upon the 
delivery of gas under pressure to the diffuser, the slots 
open into large pores for relatively high flow rates of 
gas therethrough. 
While the closure of the pores is generally effective to 

block flow of liquid back into the diffuser, when air 
under pressure is not delivered to the diffuser, check 
valve means is provided to positively block such flow of 
liquid. The movable member of the check valve com 
prises a disc 9 in axial alignment with but of larger 
diameter than the mouth of the inlet in the backing 
surface 1, which serves as the valve seat of the check 
valve. The disc 9 is secured to the membrane by means 
of a bolt 7 extending through the disc, and threaded ring 
8 and nut 10. ‘ 

As shown in FIG. 1, stop means generally at a central 
portion of the membrane holds this portion of the mem 
brane generally adjacent the backing surface of the 
body member when air under pressure is delivered to 
the diffuser. The stop means includes interengageable 
means, such as the head of the bolt 7 and an abutment 
member 4 in the passaging 2 in the body member, en 
abling movement of the central portion of the mem 
brane away from the backing surface within a predeter 
mined range of distances. 

In the operation of the diffuser, when gas under pres 
sure is delivered to the diffuser, the air causes the mem 
brane to distend and move away from the backing sur 
face to the extent allowed by the stop. As the membrane 
distends, the pores or slots open thereby allowing the 
air to flow into the liquid in the form of small bubbles 
emanating over the entire surface of the distended por 
tion of the membrane. When air under pressure is no 
longer provided, the membrane collapses into engage 
ment with the backing surface and the pores or slots 
close to block flow of liquid into the diffuser. The check 
valve thus provides positive blockage of liquid flow into 
the diffuser 

Referring to FIG. 2, there is generally shown a sec 
ond embodiment of the diffuser which is similar to the 
first except the numerous elements forming the movable 
valve member of the check valve and stop means or the 
membrane have been replaced by a single member 11 
having a head integrally formed in the membrane. As 
with the ?rst embodiment, the portion of the membrane 
beneath the movable valve member is the element en 
gageable with the valve seat. 

In view of the above, it will be seen that the several 
objects of the invention are achieved and other advanta 
geous results attained. 
As various changes could be made in the above con 

structions without departing from the scope of the in 
vention, it is intended ‘that all matter contained in the 
above description or shown in the accompanying draw 
ings shall be interpreted as illustrative and not in a limit 
ing sense. 

I claim: 
1. Diffuser means for use in an aeration basin for 

introducing gas in the form of bubbles into liquid held in 
the basin, said diffuser means comprising: 

and 0 
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4 
surface for delivery of the gas under pressure 
thereto; 

a ?exible, gas permeable membrane covering the 
backing [surfce] surface and secured generally 
along the periphery of the membrane to the body 
member in sealing relation, the membrane being 
[adapted] positioned to distend and move away 
from the backing surface upon the delivery of gas 
under pressure to the diffuser, with the gas flowing 
through the distended portion of the membrane 
and into the liquid in the form of relatively small 
gas bubbles, and being [adapted] positioned to 
collapse into engagement with the backing member 
when gas under pressure is not delivered to the 
diffuser; 

and check valve means comprising a movable valve 
member on the movable with the membrane and a 
valve seat on the body member at said outlet, the 
movable valve member being moved away from 
the valve seat along with the membrane when gas 
under pressure is delivered to the diffuser to open 
the check valve for allowing the gas to enter the 
space between the member and the backing sur 
face, and the movable valve member being moved 
into sealing relationship with the valve seat to close 
the check valve when gas under pressure is no 
longer delivered, for blocking flow of liquid into 
the passaging in the diffuser means; and 

stop means comprising interengageable means on the 
body member and secured to the membrane gener 
ally at a central portion thereof for limiting move 
ment of said central portion of the membrane away 
from the backing surface to a predetermined posi 
tion spaced apart from yet being generally adjacent 
to the backing surface, whereby when gas under 
pressure is delivered to the diffuser means, the 
membrane distends and moves away from the 
backing surface but with the stop means holding 
the member spaced generally adjacent to the back 
ing surface for ?ow of gas through the distended 
portion of the membrane. 

2. The diffuser means set forth in claim 1 wherein the 
movable valve member is formed of ?uid impermeable 
material and is carried on the membrane. 

3. The diffuser set forth in claim 1 wherein the mov 
able valve member is integrally forrned in the mem 
brane. - 

4. The diffuser set forth in claim 1 wherein the back 
ing surface of the [diffuser] body member is generally 
planar and the [member] membrane is secured to the 
[diffuser] body member around the periphery of the 
backing surface. 

5. The diffuser set forth in claim 4 wherein the back 
ing surface and the distended portion of the membrane 
are of generally disc shaped con?guration. 

6. The diffuser set forth in claim 1 wherein the mem 
brane has a plurality of small pores formed therein 
which expand in size when the membrane is distended 
by the gas under pressure for flow of gas therethrough 
and which close when the membrane collapses against 
the backing surface for blocking flow of liquid there 
through. 

7. Di?'user means for use in an aeration basin for intro 
during gas in the jbrm of bubbles into liquid held in the 

a body-member having a backing surface and passag- 65 basin, said dt?user means comprising: 
ing in the body member extending from a gas inlet 
[adapted] positioned to receive gas under pressure 
from a source thereof to an outlet at the backing 

a body member having a backing surface and passaging 
in the body member extending from a gas inlet posi 
tioned to receive gas under pressure from a source 
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thereof to an outlet at the backing sutfacefor delivery 
of the gas under pressure thereto." 

a ?exible. gas-permeable membrane covering the back 
ing surface and secured generally along the periphery 
of the membrane to the body member in sealing rela 
tion, the membrane being positioned to distend and 
move away from the backing surface upon the delivery 
of gas under pressure to the diffuser. with the gas 
?owing through the distended portion of the mem 
brane and into the liquid in the form of relatively 
small gas bubbles, and being positioned to collapse 
into engagement with the backing member when gas 
under pressure is not delivered to the diffuser; 

and check valve means comprising movable valve mem 
ber means movable with the membrane and a valve 
seat on the body member at said outlet, the movable 
valve member means being moved away from the 
valve seat along with the membrane when gas under 
pressure is delivered to the diffuser to open the check 
valve for allowing the gas to enter the space between 
the member and the backing surface, and the movable 
valve member means being moved into sealing rela 
tionship with the valve seat to close the check valve 
when gas under pressure is no longer delivered. for 
blocking flow of liquid into the passaging in the dif 
fuser means; and 

stop means comprising interengageable means on the 
body member and the member generally at central 
portions thereof jbr holding the central portion of the 
member generally adjacent to the central portion of 
the backing surface. whereby when gas under pressure 
is delivered to the diffuser means, the membrane 
distends, with portions of the membrane spaced out 
wardly of said central portion moving away from the 
backing surface but with the central portion of the 
membrane remaining held closely adjacent to the 
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6 
central portion of the backing surface by said stop 
means. 

8. The diffuser means of claim 7, wherein said movable 
valve member means is formed as an integral portion of 
said membrane. 

9. The diffuser means of claim 8, wherein the movable 
valve member means is formed of material which is fluid 
impermeable when pressurized gas is applied. 

10. The diffuser of claim 7, wherein said movable valve 
member means is a separate component from said mem 
brane mounted to said membrane. 

1]. The diffuser of claim 7, wherein said movable valve 
member means is distinct from said membrane and is at 
least in part embedded in said membrane. 

12. The diffuser of claim 7, wherein the backing surface 
of the body member is generally planar and the membrane 
is secured to the body member around the periphery of the 
backing surface. 

13. The diffuser of claim 12, wherein the backing sur 
face and the distended portion of the membrane are of 
generally disc-shaped con?guration. 

14. The di?‘user of claim 7, wherein at least the portions 
of the membrane spaced outwardly of said central portion 
thereof have a plurality of small pores formed therein 
which expand in size when the membrane is distended by 
the gas under pressure for flow of gas therethrough and 
which close when the membrane collapses against the back 
ing surface for blocking flow of liquid therethrough. 

15. The diffuser of claim 7. wherein said interengageable 
means is secured to the membrane generally at a central 
portion thereof for limiting movement of said central por 
tion of the membrane away from the backing surface to a 
predetermined position spaced apart from yet being gener 
ally adjacent to the backing surface. 

16. The apparatus of claim 7. wherein said stop means, 
when gas under pressure is supplied, holds said central 
portion of said membrane against said backing surface. 

8 l U Q Q 
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