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15 sedimentation of the wastewater within the treatment tank. The treatment tank
usually includes a network of air distribution piping for transferring air to the
diffusers. The network of air distribution piping typically includes a drop pipe
extending from an air supply to a manifold that is submerged within the
wastewater. The submerged manifold is connected to a plurality of submerged

20  distribution pipes that are also submerged within the wastewater and generally
arranged in a parallel configuration along the bottom of the treatment tank. Each
distribution pipe typically supports a number of diffusers such that the diffusers
are also submerged within the wastewater along the bottom of the tank.

After a period of operation diffusers may become clogged and less
25 efficient such that the diffusers must be cleaned and/or replaced. Cleaning and/or
replacing the diffusers is burdensome because the treatment tank must be emptied
to perform maintenance on the diffusers.
Conventional diffusers are connected either directly, or mounted via a base
plate, to one of the air distribution pipes. The diffusers, or base plates, are
30 typically mounted either to the distribution pipe by using conventional bolts or by
welding. The construction of the diffuser assemblies makes it difficult to perform
maintenance on the diffuser assembly. First, the distribution pipe may require
machining in order for the diffuser assembly to be mounted thereto. Second, the

diffuser assembly may be damaged when torque is applied to the diffuser
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patent discloses a diffuser having a header that is mounted underneath a
distribution pipe. The header is mounted to the distribution pipe by a hose-type
clamp. The header includes an opening that supplies air into 2 medium through a
pair of angular flanges. The flanges extend from underneath the distribution pipe
20 - on opposite sides of the distribution pipe.
Another such diffuser is disclosed in U.S. Patent No. 4,046,845. The
disclosed diffuser is secured into the top of an air supply pipe through a base

member that has an externally threaded section.

25 SUMMARY OF THE INVENTION

The present invention is directed to a diffuser assembly used for aerating a

liquid. The diffuser assembly provides an improved design for attaching the
diffuser assembly to an air distribution pipe. A plurality of these diffuser
assemblies are able to aerate a large quantity of the medium when the medium is

contained within one or more storage tanks. One example of a fluid that could be

aerated is wastewater located in a sewage treatment facility.

30

The diffuser assembly preferably includes a first diffuser body and a
second diffuser body. Both of the diffuser bodies are mounted in fluid

communication with an air distribution pipe. A first diffusion media is supported
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The saddle is pre ly Integr
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W dest portion, C;];ddtlg Sux?éu%%.s the :nti,re upper half of the pipe. This configuration provides a
large contact area between the saddle and the distribution pipe.
In a preferred form of the invention the first diffuser body and the second
diffuser body extend outwardly, transversely and upwardly from the distribution
20  pipe. Positioning the diffuser bodies substantially above and away from the
distribution pipe provides easy access to the diffuser assembly during service and
eliminates interference from the distribution pipe with the fine bubbles that are
emitted as the air passes through the diffusion media into the fluid to be aerated.
In another form of the invention the diffuser assembly includes a single
25  diffuser body. The single diffuser body is mounted in ﬂuid communication with
the air distribution pipe. The diffuser body supports a single diffusion media.
The diffuser assembly further includes a saddle that supports the diffuser body.
The saddle is secured to the distribution pipe by a hollow core rivet.
In another aspect, the present invention relates to a system for aerating
30 | wastewater that comprises an air distribution pipe and a plurality of diffuser
assemblies mounted along the air distribution pipe. The diffuser assemblies are
adapted to receive air from one or more openings in air distribution pipe.
An object of this invention is to provide a diffuser assembly that is readily

mounted onto a distribution pipe. Providing a diffuser assembly that is readily
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Other features and advantages of the invention will become apparent to

those skilled in the art upon review of the following detailed description, claims
- and drawings.

20
BRIEF DESCRIPTION OF THE DRAWING

FIG. 1 is an enlarged top plan view of a single dual diffuser assembly
mounted on a distribution pipe.

FIG. 2 is a top plan view of a number of dual diffuser assemblies mounted
25  along a single distribution pipe.

FIG. 3 is a perspective view showing a number of dual diffuser assemblies

mounted along a section of a single distribution pipe.

FIG. 4 is a section view of the dual diffuser assembly of FIG. 2 without the
hollow core rivet taken through the line 4-4.

30 FIG. 5 is a section view, similar to FIG. 4, wherein one of the diffusers is

enlarged to illustrate the structure of the dual diffuser assembly in greater detail.

FIG. 6 is a perspective view of another embodiment of the dual diffuser
‘assembly.
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contoured surfac 6%\0 hat matches the upper
the di stributiord: f)"étbfg!es Eﬁ%@aﬁm@w}wmm furfdbe 00 that matches the upper
15 balf of the outer surface on the distribution pipe 14. In addition, the saddle 16 of

the diffuser assembly 10 extends across the top of the distribution pipe 14 and
downwardly along both sides of the distribution pipe 14 approximately to the mid-
portion, or widest portion, of the distribution pipe 14. Thus, the saddle 16
preferably surrounds the entire upper half of the distribution pipe 14. As

20  illustrated in Figs. 3-5, the first diffuser body 23 and the second diffuser body 24
preferably extend outwardly, transversely and upwardly from the distribution pipe
14.

During operation of the diffuser assembly 10, air under pressure flows into _

the first diffuser body 23 and the second diffuser body 24 through one or more

25 hollow core rivets 90 (only one is shown in FIG. 7). The air flowing into the first
diffuser body 23 exits the first diffuser body 23 through a first diffusion media 35
into the fluid to be aerated. Similarly, the air flowing into the second diffuser
body 24 exits the second diffuser body 24 through a second diffusion media 36.
As the air passes through the first diffusion media 35 and the second diffusion

30  media 36, the air is transformed into fine 'bubbles that aerate the medium.
Although the diffusers could be positioned in other orientations, the first diffusion
media 35 and the second diffusion media 36 are preferably oriented horizontally
such that the diffused air flows into the medium in a substantially vertical

orientation. The first diffusion media 35 and the second diffusion media 36 are
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3,997,634 and 5 are incorporated herein by reference,
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FIGS. 8-9 illustrate another form of the hollow core rivet 90. The hollow
core rivet 90 includes a head 100 that is compressed against a flat surface 110 on
| the thin walled section 52A of the saddle 16 when the hollow core rivet 90 is
20  staked over the inside surface 92 of the distribution pipe 14. The hollow core rivet
90 is staked at about the midpoint of the hollow core rivet 90 such that the hollow
core rivet 90 extends into the distribution pipe 14. The airflow path 91 in the
hollow core rivet 90 includes an internally threaded portion 102. The internal
threads 102 permit a bolt 103, or plug, to be screwed into the hollow core rivet 90
25 in order to plug the air flow path 91. The aeration capacity of a system of diffuser
assemblies can be adjusted by threading a bolt, or plug, into the internal threads
thereby preventing air from flowing from the distribution pipe into the diffuser
assemblies that include bolts or plugs.
In the embodiment illustrated in FIG. 8, the thin walled section 52A of the
30  saddle 16 includes a notch that is adapted to receive an O-ring seal 101. The O-
ring seal 101 is compressed between the saddle 16 and the distribution pipe 14. It

should be understood that the notch could be in the outer surface 22 of the
distribution pipe 14.



to the distribution pipe 14 by using one or nore hollow core rive? 9@{% 003
(only one is 10 shown in FIG 7). A hollow core rivet 90 extends™thr IZ

t he openi ngﬁ‘g?A 27B in the distribution pipe 14 and the first and second
openi ngs 2 ,0 %5‘7|’|7the di f f user asserrtﬂy 10. The hol | ow corecyissiiosys

provides an air flow pagbeQh.ik i st.ribution pipe 14 into the ’
di f fuser assenbly 10 and Sx?én\%lr?@%ﬁ%%&yﬁgd;:ér afrpher Wagheti 194 ipproferebly
di stribution pipe stduradbetwven tiefedd @06 3582 I 03Qnd ! 2 1908, Ll yet
90 is staked over th?ghngﬁgg%urface 92 of the di stfﬁﬁgluetggéhe\gf%’eﬂTi{Ogtc%%e
T

end and the interi'tf % Jrowsrising s mbler daskbt 305 td povERAhOseal Berwabher
end. FIGS. 8-9 ilthdgkirthuioR @qurangqﬁ%cafgﬁgt hol | ow core rivet 90. The

hol | ow core rivet 90 includeS a hea "i's conpressed against a flat

surface 110 on5 the t hiFIGRal0-2t ikestiateamoiRAfRn dMB- S 5
nol Tow core rivet 99 e 20 staked over the inside : S0d36 el hdaare
di stribution pipe 14° SHOPRWPIpEAE. I thes forpQthe Seat HIeof tht habioscotdevet

m dpoi nt of the h@oli'ggé&%da”-miﬂ . he.hal.low core rivet 90
extends into the distribution p%gﬁ%ﬁ%ﬂ%@gﬁ%ﬁﬁp’( Bwhﬁg}flﬂ Wtled gegtioa S24p0f thay
core rivet 90 i nclsadide 16sudhthathahtad ]td@riea&ﬁﬂre%éﬂtagﬂﬁstjtﬂ@ou{gﬂ@ shﬂ%{é’ $Rhe
threads 102 perm eadibolt .103, to be screwed into the hollTow core

r plu : V

rivet 90 25 in order Ptgbﬁl%l»"?ﬁgd‘aﬁb‘ﬁfW%ﬂ%@l@xlﬂh@mgmﬁﬁ@am%ty of
a system of di6f useeweasssmhlih J: d.,.oy threading a holt, or
plug, into the int ervr;ISI_ thr eéd%ﬁla?ggregﬁ)}%grlfé\%ﬁﬂnﬂ R TYFS f“PBaPWQ frampm
the distribution Bestriguion pipe d4 fiito sher diffass asdehibe 10 bﬁéugmwg?icb?bi ST
plugs. In the enbggjéqgm clh%i usbr%{)f lhg FIG 8, the thin walled section 52A
of the 30 saddle Fhcludés ge {haicomnressagmpyesher 133 peainstitke thin @aliédg
seal 101. The 0- séctignSeAl of tslsadalcCIFPIIES he saddl e he
distribution pipe 14. |t shou_lad be under?ﬁoﬂ%@?&}t{%pﬁwgﬁs ﬁif%ggek#n
the outer surface2$smBly ¢fithe saddle 14 touhe distribuien pipe 12. 9 AUG 2003 WD 00/ 51717

8 PCT/ US99/ 19898 Ref ef| L gul ar to FI.G 9, a rubber washer 104
is preferably secured g?a‘%\E}gg%&;,yﬁggﬁﬁelggﬂfﬁ%k%f“ot"ﬂ@dﬁ%ﬁ'thei%g%Pﬂfh‘échead 100

of the holl ow cor distribution pipe or even a metal distribution pipe. The design of the diffuser

assembly 10 also permits it to be mounted at any position along the length of the
distribution pipe 14, merely by drilling holes in the distribution pipe 14 at selected
locations. |

20 In another form of the invention, the saddle 16 includes a main connecting
section 50 that connects thin walled sections 52A,52B that are adapted to be
positioned on substantially opposite lateral sides of the distributioh pipe 14. The
main connecting portion 50 includes a pair of thicker sections 54A,54B that are
adapted to be positioned near the top of the distribution pipe 14 on opposite sides.

25  The thin walled sections 52A,52B are preferably integral with thicker sections
54A,54B. Each thin walled section 52A,52B includes an opening 27A,27B that is
aligned with the openings 25,26 in the distribution pipe 14. The openings
27A,27B also match the size and shape of the first opening 25 and the second
opening 26.

30 As best shown in FIG. 3, the upper portions of the first diffuser body 23
and the second diffuser body 24 (not shown in Fig. 5) each include a circular wall
30 having external threads 32 that are adapted to engage with corresponding
internal threads 38 on a retaining ring 34. The first diffuser membrane 35 is

secured in place as the retaining ring 34 is screwed onto the circular wall 30. A



rivet 90. FIG 9 also shows using a rubber gasket 105 to provi degt@emmaqhﬂg
between the distribution pipe 14 and the saddle 16. 5 FIGS. 10-1IT
iIIustrat%v(?]lgl gllg’u)1 r formof the rivet used to connect the saddle 16 to the
di stributi'o @. 14. In this form tRe head 100 of the hoPCHWSEVBINIT i vet

90 is secured W bhitidnf (HRIYiRLES i Is i Ll ed sectipon 52A
of the saddle 1% such tha_t1 theqvhagla q%g%f%gtﬁggﬁr}gé%fsaﬁetg t@%&‘?‘?‘t‘gfsetcﬁ%n%%gsi de
surface 22 of tFehdhafithe eitaularwal peexiends Autdritiall? @ chRWiIH SpwardBXiradl the

extending orificeg,: [ S crewed into the internal threads 102 in the
hol | ow core rive?mé%?'s%%?%%%\'fvs from the distribution, pipe 14 into the

di ffuser assenbly 10 MBkBogRmidiecRidyf hG8G124n0e E%}Iﬁaie\%qloteféﬂggr&%%ﬂ@ .Saopead

122 t hat conpgesses a washer. 123 agai nst the t section
the saddl e 16° THIRSHYith dlowarevalhiteon the firg diffiisesbedyn?s.i TheBwht ek 56

nbl f th t adi i.buti ¢ i 14. 15 The diff
Sesenbly 10 con AEdESs bR sl iRt bubie tiiyporionstthenotorpes or
even a netal di stheichublapwaldBpehat THEotGRSEE W R tﬁe{lﬁicﬁis{ {]elgﬁﬁﬁ 54 RDY g{@b%aﬁ%l%o
g

al so permts it Lé) ,Ee nmount ed at any position alon engt h
di stribution pi pkd-1hhe britom surfacediof terlgwhiowals 56 is ronadeti, ahd etretdsapwaidle 14

at selected |ocatqi t.her . form of .the. .invention, the saddle 16
i ncl udes a main %;odn%{e}%ﬁrﬁgy hs%gg?l%ol%ergbmfc{?ﬂn?86%&§@¥Pﬂ?%PW5IIf‘eghgé‘é?PP@)ns

52A, 52B t hat 1@ ediffiisqtbedy D6 haea spois lvRSFHICT GUDBLARY i ot
| at eral sides of tlhe di sé{si bution pipe 14. The@ mau‘tgf\1 %oﬁéﬁéﬁ"??ﬁ%%g‘lg?ﬁon 50
i ncludes a pair BHIS H {dais mawmer positions thesdi ffusenn3 5,36 outvantdly epbvardiyhend

posi ti oned near i i buti o i 4 on osi te_si . 25
The. thin vl | ed Saayhshy®oph 1§ Mhabiloitiacht PbShdon bl i it ke
sections 54A, 54®dyEdah irttbgral with liecthmecdliedRedidh, 22Bof the lshdiRS 16&Mn@RENI NY
27A, 27B that is i gne i t he openings 25,26 in the distribution pipe
14. The openi ngsb&lﬁ%‘,’vﬁgéwgﬁ. %?ﬁ?‘gfp‘fﬁ%@réP%éiﬁﬁdn@B@é@’lﬁﬂh@ Hhan fwjatled
opening 25 amgl tdetisesomdrtheReMings26. 30 As best shown in FIG 5, the
upper portions of the first diffuser body 23 and the second diffuser body

24 (not.shown in Fi g.Insmothgr forimef thelmventiminrtherparipherdiledge of the diffusers may
include an upwardly extending annular rib 66 and a downwardly projecting
gnnular rib 68. The downwardly extending rib 68 is positioned over a support
plate 55 contained within each diffuser body. The upwardly extending rib 66

20  provides structural stability to each diffuser by bearing against the retaining ring
34 when retaining rings 34 are used to secure the diffusers within the diffuser
bodies. The support plate 55 comprises a slightly domed support member 74
having an L-shaped peripheral shoulder 76 that receives the downwardly
extending annular rib 68 on the diffuser. The support member 74 includes an

25  opening 69 that the air passes through before exiting through the diffusers into the
medium. In the illustrated form of the invention the first diffuser body 23 and the
second diffuser body 24 include an annular shoulder 86 upon which the support
plate 55 rests. As disclosed in earlier diffuser desi-gns,. a thicker, upraised portion
72 may be provided to give additional structural stability to the diffusers. In

30  addition, the diffuser may include a plurality of slots 65 arranged as a series of
concentric circles.
Another embodiment of the present invention is shown in Fig. 6. In this
embodiment, the saddle 16 further includes a clamping member 18 which extends

around the bottom surface of the distribution pipe. The clamping member 18 is



30 having external threads 32 that are adapted to engage with corg egsmfgjgggg
|nternal threads 38 on a retaining ring 34. The first diffuser menbrane

securew%b(gﬂz ce as the retaini ng r ing 34 is screwed onto the circular
vval I A 2003 WO 00/ 51717 9 'BCT/ US99/ 19898 por t i BCT/0$9910&98

circular wall 30 adsptd & Sdcak heishd {J}\J t hi ck r section 54A such
that the circul ar, waII 30 ext ends ds?gg tamtl Aty etfpé]rﬁlpﬁ 1 Yhe,chappingymemiben

the thicker sectli8dhrBdmablyxcontigueusii tf@lﬁbﬁbh]ysukﬁcgbﬁh 3 indery of
the circul ar wal '15%%11}{1% \%E}PI %g&bw th a | oner wal § lsnrﬂ%lﬁlghﬁ)lmr%s]tmd

di ffuser body 23 y ?Wc?%’d’é%“@abmeamnshudﬁ]gcmt%t lifétdi s
contiguous w th tiahe ftdnep10 0ThishenBa %{f‘n?af l rcular wall 30 that is
not integral with the thi cker section %13 t"%"‘é‘ gpgne«iremo TIHEE (ot :
t

surface 59 of >t héPPBeal@P comprassed-tetweleiihe ifthsex bERRASURVE] dculé/dliﬁﬂ)%lﬂon

transverselyfro m dp t .of the distribution pip
second 10 di ffus bod;ﬁ‘%i’b%‘l‘@g%‘ ﬁﬁﬁrﬁ?gﬁ Bksh theonendpgs teeediffiEsay asstinbly 10

Locating the ci rtaudl&redlmbhﬁoﬁ N4tshirs n e.diffusers
35,36 outwardly, paéx%[l y and QlthansvertsMFm? ?fﬂ%’ihk?@w&b‘mw%} w14,
The bottom wal | fi@ssamidy 1Qithrbugtethe (bmnigs 2Bhé ©-HfdsQBf A 2 Waf Bd he thin
wal | ed section 52A. 16, .and the bottomwall 57 of t esecond
di f fuser bod%024§| sel:;tntged ﬁgrq%sﬁapf%bei%ieﬁ“&)&l@@éﬁel%@é@b{ bhasBe of t he
saddl e 16. | &Van tStrdmtrbn Of 4.t Dige & ﬁg@sl t r' a e of the

it w ik annu; aar r| g%a’é(ﬁ g

di ffusers may g#ﬂ)?an uwardlgextendlng
downwar dl y proj eEEFHYHUORRIRS K may ¢ g8essedsuciothattae @ -yingx fiewHhindhe telelss. i S

positioned over Re&dPRONH tal d within each diffuser body.
The upwardly ext endi nggrlebo%g% p%fg%lgl 8?@@? &%%‘UF%F“ S fape rontget mathghe h

di ffuser by bear nﬁgubaganmie MhehereOainpsige hdedd 34 when retaining rings 34
are used to secure the dj sers wWthin the diffuser bodies. The support
plate 55 conprises a Bﬁf QR thel @ﬁlﬁmemﬁmﬂéﬂsMsmﬂmgl@qu-lﬁk}gped

peripheral shoul figm, # diffader LEEHRILY 0 extending annular rib
68 on the diffuser. The support mam %P% W@ ¢y 130 mounted in fluid

communication with the air distribution pipe 14 The diffuser body 130 supports

a diffusion media 131 and includes a saddle 132 that connects the diffuser

assembly 10 to the distribution pipe 14. The saddle 132 is preferably integral with

the diffuser body 130 and includes a contoured surface 133 that matches the upper
20 third of the outer surface on the distribution pipe 14. The diffuser body 130
extends upwardly from the distribution pipe 14.

The saddle 132 of the diffuser assembly 10 is attached to the distribution

pipe 14 by using a hollow core rivet 134. The hollow core rivet 134 extends

through aligned openings in the distribution pipe 14 and the saddle 132. The

25 hollow core rivet 134 is staked over an inside surface 137 of the distribution pipe
14 and provides an air flow path 135 from the distribution pipe 14 into the diffuser
assembly 10. The hollow core rivet 134 works in conjunction with gasket 136 to
prevent air from leaking between the distribution pipe 14 and the saddle 132. The
air flow path 135 is defined by internal threads in the hollow core rivet 134, A

30

bolt 138 is shown screwed into the hollow core rivet 134 in order to plug the air
flow path 135.

The foregoing description of the present invention has been presented for
purposes of illustration and description. Furthermore, the description is not

intended to limit the invention to the form disclosed herein. Consequently



25 opening 69 that the air passes through before exiting through t;pg'eHG 2003
diffusers into the nmedium In the illustrated formof the invention e
first dif&ggﬁ %Iﬁ%j\% 23 and the second_diffuser body 24 include an annul ar
shoul der % ich the support plate 55 rests. As di sch@wusboIassar | i er

pl
di ffuser desi gns,vagiahddsG8mods 3 L.O 7. be provided to give
additional str uctvur al sst abin?()idglﬂgéa?lgﬁtg %rglcoi{e%'#udgtgr‘@a‘ %ﬁgweggm?qqg@na}ndtth%gull
di ffus ter_ may | nflqéézwlfﬁgpﬁtﬁamﬁ:pantﬁroh? ‘?ﬁhiﬁrtﬁ@ﬁlﬂﬁgo%e%r?%féﬁti iﬁ?en"?ifo% _
concentric circles, other enbo of the present invention IS shown in
Fig. 6. Inthis e@‘r%&gg%"r%‘ﬁf”}‘s Hbﬁsémg’a”ﬂgg?félmgemwmrto explhindesbest oledayiorng

menber 18 whi ch exictidis thak f the distribution

pi pe. The cl anpi Er?é nadn%er 1%‘%?50625%1 %f%%ggo@%%g?@ﬁ%a‘igo Héﬁ%&@g/ 19898
adapt ed to seeur dNYGREOB iplsuch, asother, tmbodinsdnts Hidt i vaHide midHifiddidns taiRidd
menber 18 is pr . contiquous with the bottom surface of the

di stribution pi pg’gﬁhég%cﬁllg‘sapéﬂ%%‘& qrisesf the pegsent isventiomnlt ismtandad thahal
means i ncl udi ng, thwdppended élBintsast ¢ i This embodi nent may
al so i ncl ude one or pnplgre~0ri ngs (ﬁg&m%dkgﬁgé\%l%{fpﬁﬁglg%mggea et ween
the diffuser ass&¥snyperoniteriby the paiosarti buti on pi pe 14. The openings in the
Orings match the openings the diffuser assenbly 10 and the distribution
pi pe 14 such that air flows fromthe distribution pipe 14 into the

di ffuser assenbly 10 through the Orings. The Orings act as a seal and
prevent any air from escapi ng between the diffuser assenbly 10 and the 10
distribution pipe 14. The openings in the diffuser assenbly 10 and/or the
di stribution pipe 14 may be recessed such that the Orings fit within the
recesses. Recessing the openings permts the saddle 16 to be in surface
contact with the distribution pipe 14 when Orings are used. Another form
of the diffuser assenbly 10 is illustrated in FIG 12. In this 15 form
the diffuser assenbly 10 includes a diffuser body 130 nounted in fluid
comuni cation with the air distribution pipe 14. The diffuser body 130
supports a diffusion nmedia 131 and includes a saddle 132 that connects the
di f fuser



assenbly 10 to the distribution pipe 14. The saddle 132 is pref erfglc.y 3
integral with the diffuser body 130 and includes a contoured sur AUﬁ_ggﬂU
t hat matc;]_‘&g)the upper 20 third of the outer surface on the distribution

pi pe 14. %Pt iser body 130 extend@ upwardly fromthe dpetiishuiosen pi pe
14. The saddle 132 of the diffuser assenblm attached to the )
distribution pipe 14 by using a hollow co t 134. The holl ow core
rivet 134 extends thrddght iatlagneatisopeni ngs in the distribution pipe 14 and
the saddl e 132. The 25 hollow core rivet 134 is staked over an inside
surface 137 of the distiri but/ Biusemrssemialy foridiffusiug d diicreceived fogys pat h 135
fromthe distributdighbgl o E di ffuser assenbly 10. The hol | ow
core rivet 134 worKks |Lﬁid§§)ﬁﬁlr?{cdtq% gH}C{/}mgtoﬁéedé%Rgf’tei ‘E‘g’b sai} difgser agpemblyom

| eaki ng bet weeh t l§emgrisingi buti on pi pe 14 and the saddle 132. The air flow
path 135 is defined by interr}al d%hreads in the hollow core rivet 134. A 30
bolt 138 is shown screwed i AtBStAELIEDPPAMITBNIE commenicaBan withahe fstritutiph Ug
the air flow patpipk35. The foregoing description of the present invention
has been presented for purposes of illustration and description.

Furthernore, the descri pti onse®ndatiffusenbedeRodi® cdrhfubichfish | Q. he
form di scl osed hepgin. Consequent |y, 2 SR Db Bubicin WRHTHE bidithflod

PCT/ US99/ 19898 vafirahces and nodi ficati ons conmmensurate with the above

teachings, antOthe skill O fitda QY -1 rel.evant, art,. .are within tﬁe
scope of the present i nventi on. %ggwgélgis%%@d&g@flifg%dl sibedy such

i ntended to expl al¥t thedlnd Sewsfdm the distyiaibipspdigtot AR ﬁ@y@gﬁs%&ﬁqﬂho

enabl e others ski i iﬂi({ﬁt%‘tcﬂ?ﬁl to utiljze the invention in such, or

ot her, enbodi nents a TRTRSIER |§J‘8§"?ﬁ51|6"r‘F’FQ:§‘Fiﬂé‘H§ required by the

particul ar applications or wsesn@UifRRRINEHE Y0 LR el b gl Sed, 0L ended

that the appended%ﬁllzeii ns be construed to inﬁpg8§§£§$f%835?QWéﬁ%6§P nts

to the extent pe¥ ttzﬁ(ﬁh%@/“‘g Newsriram therdistriButton/ilz R@0&id second diffuser body
15 and through said second diffusion media into the fluid;

a saddle supporting said first diffuser body and said second diffuser
body; and "

a first hollow core rivet connecting said saddle to the distribution
pipe such that air flows from the distribution pipe through said first hollow core
20 rivet intq said first diffuser body and said second diffuser body.

2. The diffuser assembly according to claim 1 wherein said first

hollow core rivet includes internal threads.

25 3. The diffuser assembly according to claim 2 further comprising a

plug screwed into said internal threads of said holiow core rivet to prevent air

from flowing from the distribution pipe into the diffuser assembly.

4. The diffuser assembly according to claim 1 wherein said saddle

30 includes an interior surface and the distribution pipe includes an inside surface,
said hollow core rivet including a head compressed against said interior surface of

- said saddle when said hollow core rivet is staked against the inside surface of the
distribution pipe. ‘



WD 00/ 51717 12 CLAI M5 PCT/ US99/ 19898 What is clained is: 1. A di éfgjme 003
assenbly for diffusing a fluid received froma distribution pip a2
fluid in grder to aerate the fluid, sg{%d di ffuser assenbly conprising: a
first difMQ&¥ Yoty in fluid comunication with the distri Poofuseo/msee; a
second diffuser body if fl ud : I Lon wi t.h the distribution, pipe; 10
a first diffusion nedia sugggtzr@Z@H%yrysgeﬁbéy?fﬁpﬁm%{ofﬁﬂ% VSERI $d FterQqat

the fluid flows fsusfece hbsal saddleintliudes Piudstahtdls Mdbortfon 8l sSiilHods 8F sHPdY
and through sai fl' rst diffusion nedia into tﬁe fFui d; a ssecoﬁd df?gf?usi on

medi a supported by O3 P& B PEFstad agamshwif flatpationt hat the fluid flows
fromthe distribution pipe into said second diffuser body 15 and through
sai d second diffusion nedia into the fluid; a saddle supporting said first

di ffuser body Jand sai d-secobt diffifersesenthdplyccontish @ ddifst filklet Qéﬁ’nfn‘?iiﬁg gi vet
connecting said SS%Q%{;@‘%P?’ the distribution Fipi e such that air flows from
IS

the distribution Pi SUYRE BXPiFopnsding 5y letorthe diztribnitipepipatuoh it d
first diffuser bogdyflensfsaldi i £ odys e diffuser assenbly
according to claim1 wher eisglidgi&gﬁgti“?ﬂsélwﬁgﬁ@ﬁq%éof}%t }I;?-Iig)& c?rﬁé"lvﬁﬁ’é%o Sal

i nternal t hr eads.firssdiffuserhedyiand tsmrghaeriewting toRcdrdEvitan® @id8eoddr t her
conprising a pl L{gffﬁg;e[;?x\@i into said internal threads of said hollow core
rivet to prevent air romflowing fromthe distribution pipe into the

di ffuser assdfbly. 4. The diffuser assenbly according to claim1 wherein
said saddle 30 includes an_interior surface and the distribution pipe

i ncl udes an inside surf ace,The diffuser assembly according to claim 6 wherein said first

hollow core rivet and said second hollow core rivet each include internal threads

8. The diffuser assembly according to claim 7 further comprising a
15 first bolt screwed into said internal threads of said first hollow core rivet and a
second bolt screwed into said internal threads of said second hollow core rivet,
said first bolt and said second bolt preventing air from passing between the

distribution pipe and the diffuser assembly.

20 9. The diffuser assembly according to claim 1 wherein said saddle is

integral with said first diffuser body and said second diffuser body.



said hollow core rivet including a head conpressed agai nst said ?Herbﬁr 003
surface of said saddle-when said hollow core rivet is staked agdr SA h%

i nsi de sugfqs lplfg the distribution m) e. 2 9 AUG 2003 WO 00/51717 13 :
PCT/ US99/ 198 The diffuser assenbly according to clai CI/ugsenedss said
interior surface of said saddle includes a substantially flat portion and
said head of said hol]low core rivet is pressed against said flat portion.
5 6. The diffuser asselfbly ‘Asesenlforgetaiing whsmvatbddnyisifRNPr i sing a

second hol l ow core rivet copnec .itng sai d. saddle to the distribution pipe
such that air flows from sai'd dr&PYPUPIPSHOLTupBliRg ugh said first hol | ow

core rivet into said firstaslifafi di i econd hol | ow

core rivet into said s‘gcond I.ﬂ,diafl?'(lsjds‘:frerlf:mt;éoj%yy. % I{;.Eg#%)ge(gﬁ%f(g@%ané@gﬁmy

according to Iai%fﬂl%s disiibution pipefintosthe Westewaverceich of kM8 iRg: %Eﬂbﬁ%‘i?”d
l'y

hol | ow core rivel,KR6d) 4 inpternal .threads 8. The diffuser asse
according to claim /7 fudr@ﬁgeérég{%lﬁg\sF’&“ﬁ@né"pel@‘dflp?lﬁie%oI t screwed into said

internal threads of said first hqirkt%fﬁ%r%oﬁ}r}ﬁ?huﬁln&nﬂn&rggeﬁnd b@{ %Pic?crewed

into said internal threads of said second holflow core riv fon"% irst
bolt and said second N5 WYoB\PEI% i ng ai r from passing between the

distribution pipe and the diffu S I 0.9, The diffuser assenbly
according to claim1 wherein salﬁgécsoagéﬁ@f%m&%i‘b@m&l”%‘hﬂwu With said
di ffuser bod}0 and sai disgémtiod pifief f user body. 2 9 AU G 2003 WO 00/ 51717 14

PCT/ US99/ 19898 10. A systemfor aerating wastewater conprising: -an air
di stribution pipe for supplyi nga§r$p1ffu51on med;a supported by said first diffuser body;

a second diffusion media supported by said second diffuser
body;

~a saddle supporting said first diffuser body and said second
15 diffuser body; and
a first hollow core rivet connecting said saddle to said distribution
pipe such that air flows from said distribution pipe through said first hollow core
rivet into said first diffuser body and said second diffuser body.

20 11.  The system according to claim 10 wherein said saddle is integral

with said first diffuser body and said second diffuser body.

12. The system according to claim 10 wherein said first hollow core
rivet includes internal threads.

25
13.  The system according to claim 10 wherein said saddle includes an
Interior surface and_ the distribution pipe includes an inside surface, said hollow
core rivet including a head compressed against said interior surface of said saddle
when said hollow core rivet is staked against said inside surface of the distribution
30  pipe.

14.  The system according to claim 13 wherein said interior surface of

said saddle includes a substantially flat portion and said head of said hollow core

rivet is pressed against said flat portion.



a plurality of diffuser assenblies adapted to diffuse air recei vgcg §\U‘g o3
said distri butl on pipe into the wastewater, each of said diffus

assenbli e nounted along said air di stribution pi pe and |ncludes a
first dif 9@845 Bédy in fluid communichtion with said di st PChASPUSE pe; a
second di ffuser body in fluid communication with said 10 distribution

pi pe; a first diffusion nmedia supported by said first diffuser body; a
second di ffusion nedi &5supfihespgdelaceaidehese o 1@1&{1145[%05;1?@{1 e
supporting said |1rst di ffuser body and sai d second I §er y; and
a first hollow cBPY F?/rgtn"&)ﬁ?fé’@?'ilws%‘éﬁ%ﬂ@%@dhedlsmmmm pitiessich Hiat moﬂowpl pe

such that air fl gumda r hr ou |df rst hol | ow
core rivet into sai d@%gfﬂuﬂ ]?P%te thgglgh?/&gﬁidp@gﬁlawc g%ﬂ& df‘tPfsﬁgetlertbody 20
11. The syst e addtwser bogytand ¢hraiigh $4d wbendibpliswicdreadst!iftoistid s8E QA @fusep t h
said first dlffug%{ body and said second diffuser body. 12. The system
according to clal Y10 wherein said first hollow core rivet includes
internal threads. 25 13. The system according to claim 10 wherein said
saddl e includes an interior surface and the distribution pipe includes an
insi de surface, said hol| olhe system atacetingne tlatth ng vhdieiadad FTRRASHEoATAI NSt
said interior suhté&%gdg ; said %(0 dle when sajid hollow core rivet is staked
agai nst sai d inside 04 Feid secopd EWio8t Fivehrarl clusls ipfepral thraads The system
according tollaim 13 wherein said interior surface of said saddle

i ncludes a substantially flat portion and said head of said hollow core
rivet is pressed against said flat portion. 2 9 AUG 2003



WO 00/51717 15 PCT/ US99/ 19898 15. The system according to claim 10h.je§r tAU%rQQ[B
conprising a second hollow core rivet connecting said saddle to t
distributign @isQ.%such that air flows fromsaid distribution pipe through
said first 1ol oW core rivet into saidSfirst 5 diffuser bodycamgod/vsssigh

said second holl ow coreg7ri V%S\;{]ﬂé‘ﬁ-f&%egaﬁggg‘?a?%pg ffuser. . body. 16. The

system according to claim 15 erein sal OCPORIEBRe rivet and said

second holl ow core rivet ea@haﬁrrtﬁktﬁﬁetidd‘;iigémlsult,g]gﬁg% 10 2 9 AUG 2003 WO
00/ 51717 16 PCT/ US99/ 19898 11. \ system for aerating Wwastewater
conprising: an air distribufik WaﬁFYp%fdﬂ@Seééﬁwnbhwgadapued tadiffuse aik rdopivel

di ffuser assenbl i ésmadapdiedidudod! ' ceived . fromsaid distribution
pi pe into the wastewater eac.ﬁogP iéeglﬁtg ‘@W?%%&?‘%S&%Wﬁagﬁl?@ser gsseppHeeis

al ong sai d ai r> di Srnisdelong spidwr distiibutich pigesnd actlide§ user body in fluid
comuni cation with said distributjon pjpe;. a diffusion nedia supported by
said diffuser body; a saddle suf ﬁeﬁéo‘%lpdl“dﬁmmm@nkbMywithsddlo a

hol  ow core rivet connéetribugion pigt; saddl e to said distribution pipe such
that air flows fromsaid distribution pipe through said hollow core rivet

into said diffuser body. 18. Thedéﬁflsﬁmmaﬁﬁmpjjoﬂ@db‘?_sﬁhﬁiifﬁsgb rein said
saddle is integral 15 with said diffuser body. 19, The system acéording to
claim 17 wherein said hol | ow cor & 5#{VetiPPPRing saidgliffates body; anfir eads. 20 20.

The system addording to cl ah Bolldw WoR el cimbditAdtl] S4hG, légicei%is%ﬂ)ution pipe

such that air flows from said distribution pipe through said hollow core rivet into
said diffuser body. '

18. The system according to claim 17 wherein said saddle is integral
15 with said diffuser body.

19.  The system according to claim 17 wherein said hollow core rivet -
includes internal threads.

20 20. The system according to claim 17 wherein said saddle includes an
interior surface and the distribution pipe includes an inside surface, said hollow
core rivet including a head compressed against said interior surface of said saddle

when said hollow core rivet is staked against said inside surface of the distribution

pipe.
25
21.  The system according to claim 20 wherein said interior surface of
said saddle includes a substantially flat portion and said head of said hollow core
rivet is pressed against said flat portion.
30 22. A system for aerating wastewater comprising:

an air distribution pipe for supplying air, a plurality of diffuser
assemblies adapted to diffuse air received from said distribution pipe into the

Wwastewater, each said diffuser assembly is mounted along said air distribution
pipe and includes,



interior surface and the distribution pipe includes an inside surfagepsaipd3
hol |l ow core rivet including a head conpressed against said interior
surface of said saddle when said hollow core rivet is staked agai nst said
i nsi de suM@ewsIaF7 t he distribution pilge. 25 21. The syst epcqfaR965dseg t O
claim 20 wherein said interipr surface of said saddle includes a )
substantially flat portion it @gﬁlaerﬂ)@aﬂ ip fluiggomnimii¢adinn aGthesaid divteibutien
pressed agai nst paedl flat portion. 30 22. A systemfor aerating wastewater
conprising: an air distribution pipe for supplying air, a plurality of

di ffuser assenblies adapt edsecendiiiffises ®ody in fleid@bmamnidadon S@ihtad St ri bution
pi pe into the ter.. each said diffuser assenbly is nounted al ong
said air distri \Q@fsftrgf%“ﬁl%%ge

’and i ncludes, 2 9 AUG 2003 WD 00/51717 17

PCT/ US99/ 19898 a first diffusgfd; ' | Wi i£at]on.wth said
di stribution pipe; a second di ffgggeiynggzg% %ﬁhg?rfe%%%ﬁﬁﬁh&g@ﬁr&?d% th said
distribution pipe; 5 a firstseetrddiffusion mediaasuppirpdbyadidiecsa affukdrtody;
di ffuser body; a second di fafslz{éélon medi. a %gggort.ed béwsai d second diffuser
F PPRACTR S 1t gibuserbedy snd aaid seeond difftseuser

body; a saddl e supporting sai
body; a first hobbdwy core rivet having internal threads, said first hollow
core rivet 10 including a head conpressed agai nst an outside surface of

said distribution pipé IsHwlowadoge fivetdrvinglihtemaktbreads, isuidt firsShalloakeste sigai NSt

an inside sujfacgflssal | stribution pipe and g hollow core bolt
Connect i ng o d Cial B8 pAeadohieits3bd b ohojysfe sudas oteRAisipuaRBie £ om
sai d di stributi owhpn paidtfirstedbwsakelivdt isdtalt@! de@WsCRANRsi B0t flcB b P said
distribution pipe, and
a hollow core bolt connecting said saddle to said distribution pipe such
that air flows from said distribution pipe through said first hollow core bolt into

15 said first diffuser body and said second diffuser body.

23.  The system according to claim 22 wherein said saddle includes an
interior surface and said hollow core bolt includes a head compressed against said
interior surface of said saddle when said hollow core bolt is screwed into said

20  internal threads of said first hollow core rivet.

24.  The system according to claim 23 wherein said interior surface of
said saddle includes a substantially flat portion and said head of said hollow core
- bolt is pressed against said flat portion.
25
25.  The system according to claim 23 further comprising a second
hollow core rivet connected to said distribution pipe and a second hollow core bolt
connecting said saddle to said distribution pipe such that air flows from said
distribution pipe through said first hollow core bolt into said first diffuser body
30  and through said second hollow core bolt into said second diffuser body.



15 said first diffuser body and said second diffuser body. 23. Thg $y€\2€r’2lgga
according to claim?22 wherein said saddle includes an interior strfa a
said hollow core bolt includes a head conpressed against said interior
surface of said saddl e when said hollow core bolt is screwed into said 20
internal threads of said first hollow core ydvet. 24. The system accordi ng
to claim23 wherein said interior surface of said saddle includes a
substantially flat portion and said head of said hollow core bolt is
pressed agai nf’ltg Sai.Agd'fgI@g;; portion. 25 25. The systemaccording to claim 23
further conpr¥8i ngfadi ragsentbdy Foo\di fPQ¥i8 4 FMAL ted. to said. .

di st ri butg,en nipe 2nd.a eﬁopd hol | ow clggre b%ﬁ?&g%gﬁ’&%ﬁﬁg‘bé‘g?ruW%We to
said distribution pipe such st @@S?ﬂ%mﬁlywmmﬁi@: di stribution pipe

t hrough sai d # diffitseiddyawianr & i sajd first diffuser body 30 and

t hrough sai dZ%SI% rslgpplgggow cglgggg‘!é) %At&%&c}@ﬁglsggﬁ'&ﬁﬂpmeffuser body. 2 9
AUG 2003 18 2% efupaetehiyt said diffudérf ods is fhhdreceived froma
di strivbuaigﬁgumrpﬁ i ﬂ{th%d Ifh}%dboiéin order to ang?leﬁ%tk%yPﬁgifg&S?%mai ffuser
assenbl y corrpqrdilqgli@ g RGP P E b A thorghsaid dibirion it int thé fitias he

di stri buti on giqlew erdiiléusharinediia d3HRR i.d diffuser body such

t hat theﬂgluggd flgcnlsq%rom t he lglgstr@dbuti‘gém‘gdg’ﬁﬁgyﬁ‘ﬁi%ﬂg@mlmwﬁ@%mbody
and t hr SR S4P PP Phutstpipe drenghrent hdibwfddnéﬂ\'ret@ntb%ih‘amfsghﬁ)d?i vel
connecting said diffuser body to the distribution pipe such that air flows
fromthe distribution pipe through said hollow core rivet into said '
di ffuser body.



