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PCT/ US99/ 04614 DUAL DI FFUSER ASSENB*W\“M“\@W\mWnU on rel ates tﬁaﬁdﬁé 2002
*di ffuser assenbly, and nore particular .a dual diffuser assenbly for
Use in aerat MP¥dB0ewater within a vvas%éggov\gt er treatnent tankPCB/A@Qé‘R@UND
OF I NVENTION Diffusers are used in wastewater treatnent tanks to introduce
oxygen into the wastewater. The i Vi SAldy cont ai ned in
treatnment tanks, and air is forcmpﬁ‘\rl\ﬁ%%ﬁ?ddﬁé lfggers t%ly roduce fine

bubbl es that flow throlf§hst haveadtiematralat®s fagihgdurhigif inaame of air or
oxygen into the wastewdher ahd hdAOgRafidding-Bubil es daal |disteser

bi ol ogi cal growth durbgq tEe wast e treatnent process. Sggplyln. air into
the treatment tanRS&FEGYerPds 45§ prieis2 HEHE T B o Yt HE Wb t ewat er
wi t hin the reat neastesmakerThe datemtmentarlank usual |y 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 BAEGHKGRQUNDOH| INVENLIMNt ewater. The

subnerged manifold is ¢qpReGled (B yidd ald tyaHewtergech ey idulion
pi pes that are al so subnerged within the wastewater and generally arranged

in a parall el confPgdRiFPeNcE Ay Iafe P FhOVAHE T &H ment& ank. Each
distributiam pi pewhgrietalley SupRSdica Nurdmitinat finisefeataett tdwmikd he

di ffusers are al SQq ubm’s_,r ed within the wza}itcﬁEl er al Qng t he, bottom of the
tank. After a per88 StTop&r &5 i TR V%[Lbseecrosne LIRS - s s

ef ficient such t haubbiesdithiags dilovmidtrdigle | tden eth sraifatrer eplidgiis Gl@ami ng
and/ or replaci ng Hhgndibhuse S %i@r&erb%a{g;eerpgﬁaé&ecﬂéwatw@&m Jirl@%e

nmust be enptied tqg perfarm mai ntenance on ffusers. Conventiona

di ffusers are bol £8dMePEnding Mahies dragiphidtad® s iRi Al A IHWtR o one

of the air 1di strilguriiey RhReSrastie tgansindid igYoddsd he digdlugitlg aid thitG
ZO~Z WD 99144730 PCT/ US99/ 04614 -2 assenblies makes it difficult to perform
mai nt enance on t h&P& FE§eEMERE &K 21H9 Serishe W RETIRRY ﬁ?‘Jp‘i“iFé“'rl%/lon
requi re machi ni ngoifn thedera st@wate: driffhisert:ss sardd imdret Banunt®e t her et o.
Second, the diffuser ent) e r IS ied to

t he diffuser asse%%lefié%%t reg%é%‘ﬁ‘ ;Il%;ﬁeggl'el sgj'g%ﬁgd%’!; %er}egcgwaoﬁ ot %%&l

assenbl ed/ di sasseffisedibagdion Riminoripe wEnferwsiveriait epridiv enat i c
because di fhguser asgemleres amhdsiAlddriatdacdnd & s ddh GP I

location and havetypically 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 distribution pipes that are also

25 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

30 bottom of the tank.

After a period of operation diffusers may become
clogged and less efficient such that the diffusers must
be cleaned and/or replaced. Cleaning and/or replacing
the diffusers is burdensome because the treatment tank

35 must be emptied to perform maintenance on the
diffusers.

Conventional diffusers are bolted either directly,
or mounted via a base plate, to one of the air
distribution pipes. The construction of the diffuser
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0O alimted ability to withstand excessive torque. Finally, coirzann

di ffuser assenblies are often nounted either underneath or on t ﬂU@e@Ug@f
the distribution pipe naking it nore difficult for an individual to access
critical porWQMW#4p% t he di ffuser assenbly 15 during mai nt ena®EFUSAD46# cal
di ffuser arrangenment is disclosed in United States Patent No. 3,083, 953.
The gas diffusion apparatus includes two di f_f2u_sers that are | ocated

| aterally adjacent to. a conduit portion. The“conduit 20 portion is nounted

end-to-end within LR adist ik but i:Qn i YR, ; j es
t hrough the conduF?QS%%;Lngr?. Engr]f%téhel% & usfz#iq{]s:g%%secl.osed'qéanl%%ﬁfga{en
No. 3,396, 950. Thtbepdighuseirseisseably -di fHiusdr, fidre sEidgebutipn miqerent .
;I'het ﬁl fIUSGI’fI ncl hqg?sggéPg&%ahaHg&%g% tigﬁtﬁrﬁf& lkz_-sﬁd 51% raf;_tﬂtusteh;e_ di ffluser |
o the top of an air ri bution pipée.. Anot her known diffuser j.s disclose
in US Patent No?s§?§‘§ Yo39. hp?%ﬂéﬁ@ntt%rfﬁ%seéef% 'ft}élﬁ drfaf\ﬁdque%o a
header that 5i s noabtefblydaagedieh damtigeld whidn domiyee.isllapdicadertd sthe
nounted to the di §tLi .0 [ e-4: 8 , i nel udes
an openi ng that sé%%??gé%a{%ﬁ%ieﬁﬁ&%a%e ?lﬁ%m r ouﬁlaamﬁae}?ﬁa?%gg{ﬁ%{rbc

fl anges. The fl angésepkiedd disamsemidiedeat Rrys ning ¢ fandus igan pige on

opposi te sides OfeggécébiﬁgiBQ%EQQd@ﬂ%% DALMY By U fatsRimy 1S &l sadedsed
in US. Patent No. 4,046,845 The disclosed diffuser is secured intQq 3

0 AUG 2Q-p WO 991 #8%381pCcrrbsssedusts & $inde Gptdrladogatiqip@nd fiee
through a hgse negbetinmtiled @@ 13ryexiewialhstdid eades Sadd itWrqueMVARY OF
THE | NVENTI ON 5 Tge Egﬁsent inventi.(%r} i s _direct to a _dual_diffuser
assenbly used for® &BPAt¥mg CEMOGuA: fﬁ@rdiafsfslﬂ'gﬂlfsss@rﬁﬂ Iy e

i nproved desi gn f edthtrachideg niela¢hdiolrf wserthas semddsy afo tdre alirstdiigdutidrt i on
pipe. A'plurality t i .fuser. a | J : r a

| arge quantity of pf[?i. e Rrrlggl S%_\%?Ete%l%fﬁe%_%e [ lfnqlq'ftsaf(rzot;q:n.gagll %glﬁv‘\hqin‘?dﬁ' g;tn(g or
more storage tank8CCeRE exafdicalooxtijonsd athdhe slilff usetasaembly

wast ewat er jlsocat eduiring sQWagRnaneal.nent facility. The dual diffuser

assenbly includes a first 15 diffyser body and a second djffuser pbody. Both
of the diffuser bodi es®atdPiGik &difsaruidd TEBRRA EatiSo R 14% %?Paﬁ‘{
di stribution pi peUnAtkdr Statiels Pedfents Noup@qraesd, 453 .t hatd rgds diifffiseirobody

and a second diff . u b he, s i,f.f.yser o1ne 20 dual
di ffuser assenbl yg?)g)ratrﬁgﬁl%i n?:]l(gftrjlg’es sa)%}é)dgile i%iuqcsgc}:r?r%cfasre?ﬁlgy%% st _and
second diffuser béatexaldyt ladidicsmti k@t iorgudidt Meantigroperthd @ensfuithe

di ffuser aggenbl ypik i8Rdels RRGHEP ot Styfeith Wil &fliSiy i bution pipe
2S into the diffuser assemhly. The air enters the first and second diffuser

e
bodi es where the StFtFRORS1ON BIGF SHEH |t:b§tt FE Qo fd iFHFURARSSef or e
passing into the mhdioukht &hlee cagydatiad poAxildie air passes through the first

and second diffusers it i %hfe(y r&‘i‘%f’?@e@ Tj{?%i%%l%’%% &% g?%[ t rl“eatfédﬁwl\% fine

bubbl es of air throu%h fe edi umfacilitates aeration ‘heé nedi um - The
saddl e i s preferaBly96ntédr-al Thiitsh naftenrt 1Gsits G efe ol Iff fSars dioh Gfveagend

includes azgont oukedatdiehdCe M SIBRIFGRRS LR URRY daldriifl Hif-HiELthat
are used to mount the diffuser to the top of an air
distribution pipe.
Another known diffuser is disclosed in U.S. Patent
No. 3,954,922. This patent discloses a diffuser having
30 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 a medium through a pair of
angular flanges. The flanges extend from underneath
35 the distribution pipe 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



35 surface on the distribution pipe. The saddl e of the diffuser ﬁ
extends across the top of the distribution pipe and dowwardly al o gﬂﬁianZ
'sides of the distribution pipe approximtely to the m d-portion, 4 30
AUG 2002 ° WOY44330 PCT/ US99/ 04614 -4 or w dest portion, ofCTRESIDDIEa4
Thus, the saddle surrounds the entire upper half of the pipe. This
conflguratlon provides a |arge contact area tween the saddl e and the
distribution pipe. A larger contact 5 area bétween the saddl e and the

di stribution pipe.gie ! m] e 1884 endnbedecur ed
to the dIStI’IbUtIOIG’fll p;%tg?ogsp%télc i a rg’S?\P@nt aq & In a preferred
form of the inventthgd R A&y QXt%%lﬂqué:é’rr aFrRF‘%JFRSl second di f f user

body extend outwardly, transversely and upmardly fron1the di stribution
pi pe. Positioning the diffusers syh 42 8 | y..abgy away fromthe

di stribution pipe provides easy at Cess T to theth sef—assenbly during 15
servi ce and5el i m nat es Thet efesresrtc 6 nfuegritdne igi shmemjiad)rtq:)lqneiuﬂlt h the

fine bubbles that sale Ul LeLAR 1LY Rd RASHRS AdURPH 1:Re:H Ffugpss into

the nediumto be aerategg I'n anolﬁgr aspect the present 1nhvention rel ates
20 to a system f ofidNHEIn @ sHeRbdwa PEotidas cghpiirreyesh d4asid £95 buti on

8' p? agdta pl ural lait¥ﬁ@fhéﬁifg; frhee d IFFRIEY IR &b @ldrptraart Qﬁ.sﬁ:lelbutlc%n

i stribution pipe e di asse s are ed to receive air from
one or nore openi Rg®PSn & P ?ﬂﬁtﬂutrggoﬁ%ﬁ dl%%a %ﬁ“sbgtrlets‘masr
invention 19 to pabdled¢ca adirfaftes er lass@riguantthiaty icf rﬂmjuﬂe;dmumﬂmh ahe a
distribution Pl Penddia Jeng A diblds s ATICTHY dhdlode dicadidy Iy od o

the distribution pirpé mnimzZes & Ycdassoct ated W I NSt
cl eani ng and/ or 30neexadipig ife adiffluisethads @amlyd ha@erateshjisct of this

invention is t0 PRRGHEG R e NidtsRledITEHIedid tre5RaR & £1118810

securely connected to a distribution pipe that prOV|des air to the diffuser

assenbly. A secure conrd o 1o Sliddss ath & SESMRYY JGLudese fIfE58id t he
distributias pi pedigduces Hiriypessl ki Isdapnef dammger idymy syths @ e a

force, or torque, ppl i .0 the diffuse ery ass l.y, durin nalntenanc or
force, or toraue, s apal) 59,03 e 01 Cuser, Sieaniloy it g i

objective is to pta@viade: &l igitfrfidei oms paplel .y tPheftlmsen doief fiumet dc anyvvhere
along the length i i . 1ﬁ§§y

associated with rr%&n %Qi{]éﬁﬁltt fuggr&g:sgéﬁ %hdéh% (ﬁi st I’%Utl on pi pe
simplifies the tasik éflﬁﬁ?uﬁ-tﬁ ﬁ@ﬂﬂ%%?ydlﬁﬁﬁc%&ﬂﬁ‘@@%lw{ hét' e

| ength of @odi stridoeli @i fFuet Ralsentd1SUlFRgRE: Iihd ddeatadddiankhat

connects the first and second diffuser bodies to the

ON

distribution pipe.

During operation of the diffuser assembly air

under pressure is forced from the distribution pipe

25 into the diffuser assembly. The air enters the first
and second diffuser bodies where the air flows through
the first and second diffusers before passing into the
medium to be aerated. As the air passes through the
first and second diffusers it is formed into fine

30 bubbles and the flow of fine bubbles of air through the
medium facilitates aeration of the medium.

The saddle is preferably integral with the first
and second diffuser bodies and includes a contoured
surface that matches the upper half of the outer

35 surface on the distribution pipe. The saddle of the
diffuser assembly extends across the top of the
distribution pipe and downwardly along both sides of
the distribution pipe approximately to the mid-portion,



'Still another object of the invention is to 10 provide a diffuser assenbly
that is readily nmounted to existing air distribution pipes such ki WaAUG %UZ
‘network of distribution pipes within an existing storage tank can be
Tetro-fitte®WAH4H Wew di ffuser assenblies. Qther features an®CAHANOHIds of
the invention 15 will becone apparent to those skilled in the art upon
review of the follow ng detailed description, clainms and draw ngs. BRI EF
DESCRI PTI ON OF THE DRAWNG 20 FIG 1 is an enlarged top plan view of a

single dual di ffa%%@%%@ﬁ%&%&mt %@ %eap%%trl fisOn tleP&addie 2 is a
top plan view of a nunber dua fuser ? é I|e ‘mount ed al.ong a

si ngl e distri but F’BﬁrBPBQS @e,:p@t:@el YPRefe SYR&rowi S nunber
of dual diffuserceageghiraesomopibeddalsong 1axs;ectdmam‘t argaPetween the
di stribution pipe, .k i I.Q I fthe ual__dj f enbl y
of FIG 2 taken ?ﬁ?ggghaf‘ﬁle%lhl ng ttfl%ﬁ% Eé\IHG% S°s g\ ?@crt &fn%w eveacscgl m | ar
to FI G 4, 5wher eenesnbetiveehe tief tasldle ianderher gig g bhubien ke t he

structure of thecddahedi &f %%%'bn@%%el%%h}‘xelc%l%rne%ﬁn d8llidagdildcid is a
per spective view of anather enb nt 35 of the dual diffuser assenbly.

~ 0 AUG ZQD? ' VBFSYFEd73e poe QS%F(}%‘HO% PBQF‘AI B ESESERIP AN OF THE
PREFERRED EMBODI bEMNVehitgweldilhgustrates a top plan view of a dual diffuser

assenbly 10 of the present _inventi mounted.to a dlstrlbutlon 14.
FIG 2 shows several dtlaf BT VfFFﬁ? f&s’f e té fﬁw%‘&r‘]"toéld t[h ;%Ips‘ft
di stributdén pi péifztusmrubbldwg anelv &hsl s@lcbmlcﬂsehfésmarblhods/ Extdnmghg t he

distribution pip ea I f Fq@gﬂ] d| ffused into
a mediumto be ag}%t egaﬁké b%g%tng %F\é%l&gt%gg u%'whr@%t bche di ffuser 10
assenbly 10 incl ddesrabption gipfusePo5ddyordngndhe Vs ans f user body

24. Both of the th:%lﬂéﬁftllaqque%b%%ezén@r QwERUFrefh ithd |disd /GHHFRIHL 34 198
with an air distribution A first dlffuser 35 is supported by the

first diffuser bBH?V’ééeén&aéYséEGﬁ&sdtPf be e tpsers aaisi e duRhithe
second di fiuser bedyizé. aﬁldeedlimlndrtfefsuieﬂteafmtmiqe ¥edmirdteer includes a

saddl e 16 that cgnnect. he fir.st an di ff es 23.24 to the
di stribution pi pglfigl‘%ﬁglggdé’llge &t 'dtg %‘?’ %rlé’tﬁ )Fui%g:flee rah%\‘/i t‘;‘}‘Fe[ he first
and second diffusaitibedi es me23iz4p@ﬁ($asn¢lhnmwha tdentddfifarbeng fiadeo 20

that matches thetng%d@_@H t%f BN M4 tt%r surface on the distribution pipe
14. In addition, the saddle 16 of the ffuser assenbly 10 extends across

the top of the distriBit EHRtHEFe aBPestd dd\nRISHS, tal GVEHOA! HHALST t he
25 distribwtion pope k&s&l&lﬂf @orRletlat ing s tewh i ot cumpAtidess an

portion, of the tr | pipe 14. Th d r erably
surrounds the engl fsfed&%%%r iR 1pltpﬁ‘ N Stl‘lpg' %' dcﬁ' p]fﬁfg?l'feg 91 ustrat ed
in Figs. 3-5, théssembtligist mesatesodiony dhe tahé-” mmm:m fRiseg - body 24

preferably extengheuigiaidlorr H=aRMKALSE Yranddaaldlvs IFQIBINE air from
distribution pipe 14. In operation of the diffuser asserrbly 10, air under

pressure flows | ABE Offe MOLEs CPGIENGSe i hGdy s s35 B Rih BEBS 1 st openi ng
25 and i n2s t he seconakndbﬁafjmr dFodhizd inkeoudiomn iseanhrapeidt 26. The

S ot T 0k b LB 0 22 S WISl mer bocy
distribution pipe. Providing a diffuser assembly that
is readily mounted to the distribution pipe minimizes
the cost associated with installing, cleaning and/or

30 replacing the diffuser assembly. _

Another object of this invention is to provide a
diffuser assembly that is capable of being securely
connected to a distribution pipe that provides air to
the diffuser assembly. A secure connection between the

35 diffuser assembly and the distribution pipe reduces the
possibility of damage that may arise when a force, or
torque, is applied to the diffuser assembly during
maintenance or installation.



3 0 AU(i 2~~2 WD 99144730 _7_ PCT/US99/ 04614 -' - nediumto be aerated.
Simlarly, the air flowing into the second diffuser body 24 exit3 @ H§6 200
'second diffuser body 24 through a second diffuser 36. As the air passes

t hrough the $io®tasthof f user 35 and the second 5 diffuser 36, tipetTaisoovssis
transfornmed into fine bubbles that aerate the nmedium Al though the

di ffusers could be positioned in other orientations, the first diffuser 35
and the second diffuser 36 are preferably ofPént ed hori zontal ly such that

the diffused air flows,in t he 10 dium.in _a_substantial.ly vertical
orientation. The firstABP%BEEe?bégcgﬁﬁetﬁg §8c8ﬁ8V&PFfﬁs§ﬁf§§s e
preferably flexi baesembbyahbatasanobe mbeatky defivhede mlong. tPst detrggth

3,997,634 and 5, 530, 688 k LagQr po i F Q.
al t hough ceram c %g gi?%ﬁ?@?é@%%éﬁ g?é%é@n%%%?%?%ﬁ%%%QP%yFﬁ§&§%§H%§9’a|so
be used. In the eabsdriabedi vitht pauading rhesdiffgseghassembdyr &@ S ace

20 of the sgddle 46stpipauion! pigel 6ahpihfoedeihe0 thak ldft aoRinftiinlg ng

exi sting 20 distribution plggg wth thepggtfuser ass%nbl¥§%$§ 'Th% cont our ed
surface 20 provi dBUMETREaHEf TLERT aBESEMRL 168 REER % <] tuCToR pipe 14
and the diffuser désenbbytidn phpe gheat és sobmacyed da al soehameant at es
bondi ng bet ween t@ﬁnglffuser assenbly 10 25 and the-distribution pipe 14 by
sol vent wel ding, thermal welding, nmechanical attachment and/or by using
adhesi ves. One preferré&8ifbapBotBerapbieritngtt fBedinvesdioasdentsioy 10 to

the distribgtion prgeidd LSqP¥risbPIa888mBIyOinER & sheldae 1 ¥Rt teito
shown). The hollow rivets extend throu%gethe,openlngs 27A,27B in the

di stribution pi pe®¥4S5AR9t AeTf AL S§ETARUTL@R0RAPESe kNG 15t & hien nefrork

di ffuser assenbl yofOdidbeibatiew pipebswithyndanaexdist ifnlgowtehareekt dnlom

the distribution gige 14 igto %hg 3? dL%Puser gsz%nbl 10 and..prevent any

of the air from |&&Ri R HEFRREATHESEr FBGL BR Yol fﬁeéh&sFﬁ ditffuser

assenbly 10. ' WD 90tHld¥36edtOrabEGaA80rdvanPEhesSed @hel4nvgnthilon

di ffuser agsgenbly C o] | ast ¢ di_Stri j on
18 wif1 BQcBﬁgE?FE%?QnE t@TE§@§¥ Qiﬁﬁgfﬁtﬁz ﬁﬁﬁ a3t %ygd

pi pe or even a netal distri esi gn fuser assenbly

. I pe. > e ¢ .
10 al so pernits iFeYéeHeOﬁnﬁh?eéOéEOHh99p§§¢PFéﬁ aldes§ s PHEN e §gEETET t he
di stribution pipeahd, arawehyshby drilling holes in the distribution pipe 14
at selected locations. In a preferred formof the invention, the saddle 16
i ncludes a main connecting section 50 that connects 10 thin wall ed sections
52A, 52B that are adapted to [BRIEF DESCRIPTION OF THE DRAWING

20 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 along a single distribution
pipe.

25 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 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

35 of the dual diffuser assembly.



positioned on substantially opposite lateral sides of the distrjbution pipe
14. The main connecting portion 50 includes a pair of thicker sécl iAqgswaz
*54A, 54B that are adapted to be positioned near the top of the 15

di stributi o'W@PYE7IU on opposite sides. The thin wall ed secti BAEUSPHI6HB
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. 20 The openi ngs 27A, 27B al so

match the size and shapgrpbpt BEstREBirTBRE O $uEd PRRFERREDS T 19RGR Ng 26.
As best shown in FI ), 1 r portions of the t1rst dLifuser_body 23
and the second diffus&dSody A ysitatdovih FPP PR Y18 Rt | Acfudd a

ci rﬁul ar wal | goda&_flm@éxngals@erﬁmgll% gwﬁaﬂse Sgrédant aim@ﬂagﬁﬂd?wnfee@age
W th correspondi ng I_.nternal..threads op,ar In,ng ring . e.flrst
di f fuser nenbr an§%3§ idslsge‘?lﬁ% ™ %‘r%%eﬂ’as tﬁtér e% a%f‘ﬁ"ﬂ% FFRGT3 ggai
screwed ont5o t he ddiffosear asddmiBliesA Pormownted thea cdistdtdbuvabh Bpeés 30

preferabl y inteondl. Whididdid N EKErs o8 AR O kb LIBL | BeachRGULAL

wal | 30 extends substanti a vertically upwardl romt Ker “section
54A. As shown nostisgirddutiam mine B! inRrease@sn wleme efredrakbabli |l 30

is integral Wthcan eerdivdsed B@m thedinmsto dbé favestdady 23. The
| ower wall 56 includes a_bottomsurface 59,that _is onhggou;, th that
Fn %-g&

portion of the bottom?St RefF G uatrated | 180163t 72 no YFehith the
thi cker sadtion Z4&anbiha 0 il GHEA4730i Bso MEFROOP BRIy US94A4644 _9_
saddl e 16. The bqtt uy.face 59 of | o i s. Fpunded

ext ends upwar dl y%éeﬁg’r%dféi;llsf\?el}sseeq yb?dr%%%hevﬁéﬁ%\?%# ?rll?%p%ffn u% gt}ﬁggggs

di stribution pip@31t24 Hre seporiedli it uSleridocympunhest rosiwvitharahoakr wal |
57 5 (see Fig. 4)4 ] s CLrcpl ar 395 4 S e .{ LQNS
the diffusers 35)(:1?%&35%%3‘[%&}33%/% vvalrcﬁ'l y %@%%n@b%frggé% ??g%gt %%Bﬁéi{éQ
di stribution pi p@YidheTHd usdt 1k T ST TP heaBhd ratSeFPRd s LHREGT 236 s
ibnz tegr al Hst 27t h]cqst fz:ju@pmﬂﬂe;ﬂdnggﬁﬁ@rs&?ﬁd @;aiflﬁuéé)rswdi*ezfiﬁ, ?nd ahel
ottom wa of,.the secon i.ffuser bo is integral w i

wal | ed section 5?%%95’(% assa?tﬁﬂ‘kél)%l(g Irﬁu’éﬁb‘?ﬂe}‘nﬂﬁ#%fatﬁ%d?&i%eﬂgi %lﬁa{ghe
peri pheral edge cforineetd fifhesef tramyand cdeckendnd ipfeset ybedieand2Bg245to
annular rib 66 ang _a | y_ projecting I i .+ dh |y
extending rib 68%?15? gé%% %@eﬁié&s%%bo?@?%lgé%a%g g%n %.-i ﬁg%?%@%‘ﬁliﬂ
each diffuser bodyrtepta luplitil thexd relh nnd | peeendrdvf flesest badiasal

st?b! lity 40 eac%ii,izfd SR g:’:a}/cm&éé g @é’kﬁ%tt g 'dg&%-?a h@uaﬁaéﬁgb n%ggtajnfaz?;ﬁésv\hen
retalning rings are use 0_secure e dl users w I N e dl user
bodi €s. The suppdtle FERE 9 Kb i 90 QUEFT GRETLAConeY SaPpOrECRERbEF 074
hav: ng an L- sﬁgge&igﬁgﬁr]iq;herm adrr?fjtltml, Tehe hgaddbeel@esfthggddMWasqry

ext endi ng annul ara§éé?nkﬁ§{ 2 0&{&%% ééﬂﬁ@i-e?ﬁ@etéﬁp@@r£htgﬁa?§£ﬁ2§ﬁ{émshudes

an opening 69 that, the air passes throug ore exiting roug
di ffusers into t RERfediumnd rMewrvardlyi2boRd Pokm pideneofnbBAtion the

first diffaser bmtﬁkﬁiﬁdﬂ]%a?ﬁ@of@ é@ﬁf@ﬁﬁﬁa@@g% €4 +hel Wie-ppredon,
e s
o

annul ar shoul der 86 upon which t ugport @l at e, rests, As_disclosed in
earlier diffuser Ped GRSt PIHLRRr  O1prEF sSAUSHHIPRBHOR 2PHES b+ pr T¥PBed to
gi ve additional stheudadddile sialpteferdioly heuttdindershel enbddet uppert he

di ffuser may i ncl l.ural it f.slo 5.arr ed hes.  of
concentric circl eh%.qefA%o H:gie e%%%"’l‘oln]%%fl%ﬁ ﬁi%gp%g'seﬁ]?gi H/%?lf’?ﬁ%g{ag g own in
Fig. 6. In this &Wssdi nerft, the Showt ediBfveer hepdyned uded hhel appPng

nenber 18 yhi ch eutftler body 24 preferably extend outwardly,
transversely and upwardly from the distribution pipe
14.
In operation of the diffuser assembly 10, air
under pressure flows into the first diffuser body 23
35 through a first opening 25 and into the second diffuser
body 24 through a second opening 26. The air flowing
into the first diffuser body 23 exits the first
diffuser body 23 through a first diffuser 35 into the



5 0 Auc zoos WD 99144730 PCT/US99/ 04614 -10 around the bottom surface of
the distribution pipe. The clanping nember 18 is adapted to securd 8Hg; 2602
*saddl e 16 to the distribution pipe 14. The clanping nmenber 18 is preferably
conti guous wwolyoubmobot t om surface of the 5 distribution pi pepdtyuasgiodsss
secured to the saddle 16 by any conventional neans including, but not
limted to, the fastener 19. This enbodi nent nay al so i ncl ude one or nore
O-rings (not shown) that are conpressed bet Wé&n t he diffuser assenbly 10
and the dlstrlbutlo e,ope th -rikngs,match t.

openi ngs the di f {3 +gﬁsg%ﬁ8?yaﬁﬁagﬁa thg ?i???%ﬂt?gg Sfﬁe§}2w§§€hgﬁﬁéﬁ
air flows fron1thEh@|Se¢®mdtdnﬁfpspe Badyneé ekétdi theseecasdedbfyuser
through the O-ri T@£d9§§ba § cheﬁg? gfkuéeg BESVERE, Y gl from

escapi ng betmeen r asse di stribution pipe 14
The openi ngs in th@sﬂ$$fbéé@ughs§hﬁl§lqé aﬁHfSPSFﬁe3§|§P¢|58?|6ﬁcﬁPﬁe

may be recessed S&ﬁﬁfﬁbgﬁlgb§6£héng§rfi§ ﬁt&hbﬂotﬁ@drQﬁ&&?ﬁ%neﬁﬁﬁgg&bﬁg the
openings pernits the saddl e to in su e _cpntact .w t he

di stribution pi pe-12twhehaber Fhgs™ &éuﬂSedgigﬁguggr%ESiﬂéfégggFFpFPB&

the present invenbéopobatibeed pnestheéedofbdenpatposes bheiﬁhmstréufdmsgad
description. F“rt$§r£9§?§%%h§eg8§§ ﬂ9££89e£53QOBré”EEPQEQaE? | b bnleld

invention to the form 0se erein,  Consequeft varfances an
nodi fi cati ons conhehizpRtelirt fuchethpbveheeddéffugsd éhé fhewskiptopithe

know edge p§ the ﬁ@éfﬂﬁninaatsuﬁéeaﬂtianmytbéréﬁeaﬁ eélbheaﬁasaentwhe
i nvention. The enbodi nents _described herein are ded to_explain the

best node for 30 ptEstie+hfucas ?ﬁvéﬂglBheaﬁﬁcPBdeﬁéSFEsﬁFhéﬁsa§ﬁ|IIed in
the art tody;!|IZpréﬁerabyynf%@ﬁlbmeSM§ﬁbrahe?thgrmOEGbOQEEEmySdaﬁde&;1
various nodificatio equl red by particul.a tio uses o

t he present invenf?gi 5 H?ée?ﬁ?e%dgg7 ﬁé ?ﬂg épggﬁdégQCIgBﬁggb8r§5
construed to incIuuedra¢retaatheeeenbbﬂlneﬁegenoethelehpegh peraitited by

the prior ast. §1ff€§£%szgﬁat ?re égﬂﬂ&ﬁﬁ? Rnbwl inGtHe art mad a1Rs 41 US
| 6 MAY 2D00 . CLAIMS ' Is clarned i1s A dual diffuser asSenbly for

diffusing a fIU|db?eE%?Qed fromdistribution pipe into a nediumin order to
aerate the medi um salﬂndtﬁéUéﬁboasﬁ@ﬁblylmﬁﬁafaﬁeaglnaFthst1d5ffu&@r body

influid connunicatlﬁn mg% dlsé ib t'ﬁn i a %econd di.f fuser body
in fluid eoznnuni C3PFBRT tﬁuF 8C8i br? u% Bn BBg%? 4% FPsECBRTf user
supported by saidcflxsdrdp&lu;arobdgy sachachatitahe fhukdnglewsstnomlthe
di stributigg p'pedi9%91ﬁékgoﬂ'%§%ag' F?ﬁeihgog¥f§ﬂge5hégggﬁb qof,1 I e

diffuser into the rum a se user supported by sal second
di f fuser body sucﬁoﬁh@PrﬁﬁesﬂFﬁﬁéef?BmErPVéﬁﬁﬁhé grsetPBucPrdiagitp@riedt o
sai d second dlffusetwbeﬂytﬁeddibt@ughtsandpspéomd dnbif uner dirasele nedi um

and ' a saddl e coQ 9 &hrst dlf%user and sal second di f fuser

body to the dlstrl W%ﬂ pig &PePh®eE SrdFSP? t P56 pPp&Si ncl udes an

outer surface andfaalﬁltaﬁdsebondhudebeaweentbneedlﬁﬁHSaGeaHaemhgya1§hape

conpl ement gey to ghg eﬂéealég?isg gh_pgedns! HyPUbLOBNRI RE18UGh, Lhat said
substan tra % ﬁ

saddl e nates mnth e out r sur ace on
di stribution pipet Qrmqhewaiﬁnagermagbeﬁbp9la366aehwgnﬁoa@ﬁépﬁl?xmm§a§91
said saddle is inggpesgivasth said first diffuser body and said second

di ffuser body. One preferred means for attaching the diffuser

assembly 10 to the distribution pipe 14 is by using one

30 or more hollow rivets (not shown). The hollow rivets
extend through the openings 27A,27B in the distribution
pipe 14 and the first and second openings 25,26 in the
diffuser assembly 10. The hollow rivets provide an air
flow channel from the distribution pipe 14 into the

35 diffuser assembly 10 and prevent any of the air from
leaking between distribution pipe 14 and the diffuser
assembly 10.



3. "The diffuser assenbly according to claim1 wherein said firﬁtlﬂiff er
body extends transversely fromthe distribution pipe. 4. The d|f4 i
*assenbly according to claim3 wherein said second diffuser body extends
transver sel YOf¥8#30he distribution pipe. 5. The diffuser ass&bUso¥ed? di ng
to claim4 wherein said first diffuser body and said second diffuser body
extend upwardly fromthe distribution pipe._£. The diffuser assenbly
according to claim1 further conprising a first retaining ring and a second
retaining ring, said theshidirlidgehsihenta saqureth el wRamtsd &d id Steavy
di ffuser body and said first retaini, r.ing and said second diffuser being
secured between 9&FPESsB Bﬁﬁl&iﬁﬁﬁ§gﬁgﬁﬁﬁf REESF SFBhS 5 fhi ng ri ng.
3 0 auc 200a _ ~d€3tUYSbhutlon @ipes | The- deklign RIE )¢S di B udeRY amamidly .
The diffuser ass C Lag t | ai ' |.d, first diff body
and said second glg?%g’gr Egé-glfitg’aé% %ﬁclb?dgno\g}geﬁ:tﬁgﬁr%alééﬁgvﬁn% éel];ﬁag nal
t hreads an8 eachtbg dahdtherdi mihegddistgdbutclaniasing EhnurereMallY haw ng
internal threadsgqreaghngf neakd iint ehralditdtyeads: Qin Sk ref aliidun ééelsd
engagi ng corresponding Said external threads on each of said diffuser
bodi es. 8. The d'PFﬁ%anﬁssenbly according to claimi1 wherein said first
di ffuser and sai d sec@ndadpikfeetrear € aubstfnitial inwvdmricaontidie saxddidat
the fluid fl ows b l.all nticall ; ' S ch
of said diffuser Eg 3}1@#&&%& %f ﬁ%@'&’ %?géyr%&?ﬁa%gsogréﬁ% %Ogcﬁerg%/é r1Lr er e,‘l_e%
said firsfl0and s&bandwdilfleds sectdiomsciS2@u B Wt Tre dddpkast xSl vy
according to claj | Bt e Haalfhafa 1t LS4 L4 Uty | e 4
upper - hal f of thgggggﬁgﬁggtggngplpe?nggggﬂggéﬂgaégé%Jiégbﬁglegl&ééukf
the distribution 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

15 distribution pipe 14 on opposite sides. 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.

20 The openings 27A,27B also match the size and shape of
the first opening 25 and the second opening 26.

As best shown in FIG. 5, 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

25 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 portion of the circular wall 30 is

30 preferably integral with the thicker section 54A such
that the circular wall 30 extends substantially
vertically upwardly from the thicker section 54A.

As shown most clearly in FIG. 3, the remainder of

the circular wall 30 is integral with a lower wall 56

35 on the first diffuser body 23. The lower wall 56
includes a bottom surface 59 that is contiguous with
that portion of the bottom of the circular wall 30 that
is not integral with the thicker section 54A of the



WD 99/ 44730 3 0 AUG Z002 PCT/ US99/ 04614 -13 11. The diffuser assenbly
according to claim 10 further conprising a clanping member secyr @dAUG)dEJBZ
‘saddl e, wherein the distribution pipe includes a lower s half and sal

cl anpi ng nenwemnoissrzadapt ed to be contiguous with substantial | pCTWE99/04614

| ower-half of the distribution pipe. 12. The diffuser assenbly according to
claim1l 10 wherein said first diffuser body %nd sai d second diffuser body
each include an annular shoul der, and said firrst diffuser and said second

diffuser each |nCI g le gpmaig%g 8§ 8§gh§%f%ﬂﬁukﬁro?'Qh?”qo%eQO%EMﬁT@%y

ext endi ng annul ar 5% Fising”"a ort
di sposed on said aﬂnnbamde@ouadéreatesdsdupWﬁgﬁlwlﬁﬂdsérab§§?r§§dyaf§€@bnd

support pl ate df spngeda 0a. 33! i ARAYLR oshaukde: 0k isaikdohepabd dulf ustie

body, each of said support havi ng a per.i pheral oul der. adapted
to receive said d%ﬁﬁﬂﬁ?dﬁyféuﬁéﬁdpﬁéyaﬂﬁubéﬁ Flﬁém&ﬂa§a|8w8FfVG§&r§

first retaiging r(@Qenpﬂﬁte@)@boﬂbcﬁﬁhﬂgfkh&tcthhQ&Qrwadﬁ 3whamewm1$ald
first retaining rin

secyres sai t. diffuser to said flrst support
pl ate by conpress?ﬁgnﬁﬁaPﬂ§%t%QPﬁ gﬁa %fugffén§%ﬁ36aﬁﬁﬁ ¥ of said
first diffuser, anpwardkgoaddretransivegseilyg fmomtbe dbsmrlbamdome¢uma

i {fuser body. - whehel naadl BoSEERNGanT! 3enodo (R 1rind e B0MLES SO ORNG
di ffuser to said secon supE onpressi ng agai nst sai pwar dl y
ext endi ng annul ar ifi hnbegsaldwis ﬁ@edléﬂﬁsyﬁllf@ SPﬁél@PfﬁG§ePfa§§§hbly

accor dlt ngl &t@ clai ahaalé5wheéﬁantﬁ@cBo@ftoaam@meGWDIa&g{%?eag@%lE@arAs ont sai d
support plates is a \ yst em
for aerating mastgﬁééﬁﬁgfohﬁﬂys?ﬁglsaﬁnaﬁﬁr@§sWPF@u¥P n B Be YRt &Slippl vi ng

air, aplurality sécdibhuseB agsemel isasiddéajteed to diffuse air received
Lo S 4, St ot LogRRBcEEES hEalR! SHB! Sy chtahsc el ian
edge of the diffusers may include an upwardly extendlng
15 annular rib 66 and a downwardly projecting annular rib
68. The downwardly extending rib 68 is positioned over
a support plate 55 contained within each diffuser body.
The upwardly extending rib 66 provides structural
stability to each diffuser by bearing against the
20 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
25 on the diffuser. The support member 74 includes an
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
30 annular shoulder 86 upon which the support plate 55
rests. As disclosed in earlier diffuser designs, a
thicker, upraised portion 72 may be provided to give
additional structural stability to the diffusers. In
addition, the diffuser may include a plurality of slots
35 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



-a first diffuser body in fluid comunication with said dlstrlb e,
second diffuser body in fluid conmunication with said dlstrlbu &]
first diffuser supported by said first diffuser body such that the alr
flows from sy ehdistribution pipe into said first diffuser bedgnmodiosdraough
said first diffuser into the wastewater, a second diffuser supported by
sai d second diffuser body such that the air flows fromsaid distribution

pi pe into said second diffuser body and thré@gh said second diffuser into

t he wast ewat er, and a connectl ny al d f| rst. diffus body. and sai d

second diff user “[d(S) &ﬁ 33 h%m%’r%“#%%ﬁho %ﬂ’? buti on

pi pe includes as'mmet e:rlam;r:fm;:memnﬁ:sallaj mmﬂ@tmlmw@mmm”%mdéhef ace

having a shape ¢ I tar t ac t o]
Q%p &ﬁ%é%fﬁﬂé#éﬁiﬁ%ﬁéLEJ &p iﬁiﬂéﬁf&é;ﬁéﬁ&@f 1]

pi pe such that sand s antially d outer
surface on said ismaﬁﬁﬂahiyplqmtngqurWél@yst@nm@lWﬁ%ﬁ%l%frrTJl@r

wher ei n saisl saddhie - R igH ) S 14 redoddd uesTeRgWaddrl S5 thy

second di ffuser body, 15. The "system accordj toclaiml Si n sal
first diffuser b&®Y é’)&%%‘}%\f@aﬁﬁ VG Jt‘h‘la' Pk B ‘%
The system accor dinkg ﬂa:s&araeﬁﬂ:uﬁ wWhEfiad remisodh mereo ki 4 1sis etndbaye eamends

arverse) TR RN P B R USRS
first diffuser bdde a:ﬁcfﬁmecr secRTb ki f ¥ Qusand biduly MWM dpipeérdén said
di stributign pi perhel%p Hlf%ﬁsysfx?@r?&@rldi&@s IR SR PR opbiel i d eeeh of

sai d dlffuser assenbl I'es

W?rlse first retaining ring and a
second ret ai ni ng dififgiseyniassemzky di ¢ frapdrthe %%ﬁﬁﬁ%kP?kﬁ%w%%P%a}ﬁ PRERY

di ff usgr bbody andhzal i ri;ltcawﬁﬂdm Nche ld\gsﬁ%d @%icﬁh Wd di4li {ftsethes
secure et ween -sai secon i ffuse a ai d.second r i ning.ring
20. The systen1a6g65%1 %ﬁgﬁ%ﬂjipvﬁh#éﬁ 19 P7rR9 %lff%@ 6 ﬁbnggld
second di ffuser C: (o< s aer&a]alalr)d hpre et adtnysmitrtﬁed:mtérecapxnglmzsween

tsubstantl 31&J> y verty cadl%/ 1];hae %ﬁb\ﬂﬁg%@saﬁ@r | I'S%LCJE. g@tgogn%_{%lée 4.2 X

The syst’ém accor rein sal nd seco users
are circular. Z2 Thﬁ]@[%ﬁ}slt!tgﬁ am:d?l'éﬁ i Bueeni 35 Damder B9 n2R@{ @ hahe of

sai d di stributi onyipiiedse B5h YHSE i’@'rﬁa;ﬁfbééﬁé’cé‘é%d'%@h Ofh#t PEre 28- The
system according to claim 14 wherein each of said_diffuser sserrbl ies is

mount ed al ong saifd WSt b oD fdéeﬁ?%%%e%m IR SERY the openings

permits the saddle 16 to be in surface contact with the
20 distribution pipe 14 when O-rings are used.

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

25 herein. Consequently, variances and modifications
commensurate with the above teachings, and the skill or
knowledge of the relevant art, are within the scope of
the present invention. The embodiments described
herein are intended to explain the best mode for

30 practicing the invention and to enable others skilled
in the art to utilize the invention in such, or other,
embodiments and with various modifications required by
the particular applications or uses of the present
invention. It is intended that the appended claims be

35 construed to included alternative embodiments to the
extent permitted by the prior art.



24. The system according to claim 14 further conprising a clanpi n% H’EAT’OEI‘
secured to said saddle, wherein said distribution pier includes a U6 ,20&2
|.ower 7/hal f and sai d cl anpi ng nenber is adapted to be contiguous wth

subsgantially said | ower-half of said distribution pip&QC QADGy e
99/44730 -16 PCT/US 99/04614 25. The system accordi ng ZP&/%% 34 fur h]"‘eﬁol‘
' t G M Yyorppg

rising an O-ring conpressed betweenlkai d saddl e an

pe to prevent the air from| eaking between said saddl e and said

Adi stribution pipe. 3 0o AUG 2002 -17 di ffuser assenbly for diffusing
a fluid received froma distri bution%ﬁ%@-‘-@nto a fluid in order to aerate
the fluid, saivngiittlashéd @ssenbly conprising: a first diffuser body in
fluid communication with the distribution pipe, a second diffuser body in
flui d comuni cht i onAdieliffessr asembliyifor diffsipg p8uidyeesivadrfsam distribwsion pineedi a

support ed. sai.d f.ir | £ r. bo sueh,. t i ws fromthe
oEPor b ona e thiobler W Ait3 B REfilpouh d‘?@% a%sg‘g‘b[’Jhéri’gﬂﬁ{?h aid first

di f fusi on nedi a i ntofisshdiffubdzibddy & Feé entmahichtis with tedistriaippeigeed by sai d
second di ffuser body such_that the fluid flows fromthe distribution pipe
into said second di¥ e difutey dbadwinghyd copmyniraionvidehs AtEhWicn #iRsn medi a

into the fluid; a sagldl §rasp ' : ' | '
second diffuser body; !a‘ﬁd a ??&gk@ﬂgf?%gvﬁ%%?ghrslgpvﬂieopyEﬁlntggﬁ?f%gﬂga@%addI e
to the di&emitdistohutiinpipsmthsaihfitst diffusdribody arfd through eaid ifisst difuser imto thiepe

t hr ough sr%guollm%i rst hollow core rivet into said first

a second diffuser supported by said second diffuser body such that the fluid
flows from the distribution pipe into said second diffuser body and through said second
diffuser into the medium, and

a saddle connecting said first diffuser body and said second diffuser body to
the distribution pipe, wherein the distribution pipe includes an outer surface and said saddle
includes a contourcd surface having a shape complementary to the outer surface of the
distribution pipe such that said saddle mates with substantially half of the outer surface on the
distribution pipe.

2. The diffuser assembly according to claim 1 wherein said saddle is integral
with said first diffuser body and said second diffuser body.

3. The diffuser assembly according to claim 1 wherein said first diffuser body
extends transversely from the distribution pipe.

4. The diffuser assembly according to claim 3 wherein said second diffuser body
extends transversely from the distribution pipe.

5. The diffuser assembly according to claim 4 wherein said first diffuser body
and said second diffuser body extend upwardly from the distribution pipe.

6. The diffuser assembly according to claim 1 further comprising a first retaining
ring and a second retaining ring, said first diffuser being secured between said first diffuser
body and said first retaining ring and said second diffuser being secured between said second

diffuser body and said second retaining ring.

gk e
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15 diffuser body and said second diffuser body. 27. The diffuser assenbly
according to claim26 wherein said first hollow core rivet includ8s0 AUG 2002
internal threads. 20 28. The diffuser assenbly according to claim27
furtper conprising a plug screwed into said internal tg&ﬁiﬁa(ﬁ said hol | ow
corg rivet to prevent air fromflowing fromthe distri [ 3)i969i/ﬁt@)45914‘
diffuser assenbly. 29. The diffuser assenbly according i 6 i
ai d saddl e includes 25 an interior surlface and the di sm'sgpﬁ\ggﬁ? 2000
Ancludes an inside surface, said hollow core rivet including a head
/" conpressed against said interior surface of said saddl e when said hol | ow
core rivet is staked against the inside surface of the distribution pipe.
30. The diffuder adbe erasemtdy aepording logllamyovhwieinspid fral dffpser Spdor

surface 304 ofid $@bfld a8AEk@ 1D chitiRSude £ HiRRHAN A1Blak ¥ g ek RinaP BirkddQ AndBekrS ai d
head of said hollow core rivet is Eressed against. said flat portion. 30

d
AUG 200e °f gaid retefning giggyinciugesgn all hayag interagl thisads saoth of said dpterat
CONPri Si ffcls S8 GRAG RN OM 6 @ adithy/ Qe UHA Bzl skAGEx it Al tF e lof chéh b4 Wid
di stribution pipe such that air flows fromsaid distribution pipe through
said fir&t 8ﬁP Score rivet into said first diffuser body and through said
second hollow core rivet into said second diffuser body. 5 32. The diffuser
assenbly accogdi ng i | & id.fi.r |1 4 Lye d
3 d seeond no1 | on oSk sl oBldin e Bicthin 1 PhertR sy R G Al Y o)
di f f user sepos@diffuperare erbdiantaliyoharizanted gh that thia dluidcRewpy jubstantialyfvicrtsdallpes t 10
screwed it®,:salded t said first hollow core rivet and a
second bo gﬂgﬁ emggﬂ%%'ogggfgggﬁgﬁ?%%?'threads of said second hol |l ow core
rivet, said first bolt and said second bolt preventing air from passing
between the dpstri Py siofsdipRrdRdadcbRidd bl n vasan by first4na dhtendi f f user
assenbl y cording to claim26 wherein said saddle is integral 15 with said
first di?ﬁﬁﬁﬁ?aﬁﬁ%Vugﬁd sai d second diffuser body.

10.  The diffuser assembly according to claim 9 wherein the half of the distribution
pipc is an upper-half of the distribution pipe.

ANENDED SHEET
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-3 0 AUG 2002 -19 35. A systemfor aerating wastewater conprising: an air
distribution pipe for supplying air, a plurality of diffuser asse@ﬂ]mgg 00
adapted to diffuse air received fromsaid 5 distribution pipe into th

‘wast ewat er, ewohymizzsai d diffuser assenblies is nounted al ong scar/ds@wmn

di stribution pipe and includes, a first diffuser body in fluid

comuni cation with said distribution pipe; 10 pipe; body; and a second

di ffuser body in fluid conmunication with said@distribution a first

di ffusion nedia supported by said first diffuser body a second diffusion
medi a supported by said second diffuser body; a saddle supporting said
first diffuser body andl$ai dreecdnfifdséfusesemnbly accerdhobl bw corany iLfPet

connecting said saggfgh%ﬁrégh r95§§5'9u519ﬁ8FP§ mepbBrt Batudkh Ebogglgrom

sai d distribution pipe ough said’fiIrs w core rivet _into said first
di ffuser body and saddleecehdrainftberdbsgyibybiorhpippsiBrltEesr &i AGVES™

claim 35 whegei n Sﬁaﬂfséﬂd|§ah§ bmhﬁ £ab wkhbegakd aeaﬁtéattdlbéuser body
and sai d second diffuser

b t Mh
T T o ho oy o EEEnSRe it R aebsr RF LA T o EREC ) BFebEnga Y PeoRplltie "

according to cl ai mi3stnheueionspifgesaddl e i ncludes an interior surface and
the distribution pipe includes an inside surface, said hollow core rivet
i ncluding a head conpressed agai nst said interior surface of said saddle
when said hollow core ri%et Thestdakédseyarmasembavdaraskdénsutbacdasm the

dlstrlbutlom pi pe. ﬁ@rég gggs¥§E§€1 E@@ﬁgngbbayCEﬁH”b§§dWQ%E%hH sai d

interior sur ace sal e | ncl u es_a substantially flat portion and
sai d head of said ﬂbffBﬁPEoP@dylﬁéFhlénEPE§§eéna@&PH§Prsépauﬂﬁéf'péP@lon

.3 Q AUG 2n~~2 -20s40d fhessyatefuaegordungata ebabﬁHBEltuubbereaenprlS|ng
a second h0||OMICO£8clude an upwardly extending annular rib and a
downwardly extending annular rib, and further
15 comprising:
a first support plate disposed on said
annular shoulder of said first diffuser body and a
second support plate disposed on said annular shoulder
of said second diffuser body, each of said support
20 plates having a peripheral shoulder adapted to receive
said downwardly extending annular ribs of said
diffusers,
a first retaining ring mounted about said
first diffuser body, wherein said first retaining ring
25 secures said first diffuser to said first support plate-
by compressing against said upwardly extending annular
rib of said first diffuser, and
a second retaining ring mounted about said
second diffuser body, wherein said second retaining
30 ring secures said second diffuser to said second
support plate by compressing against said upwardly
extending annular rib of said second diffuser.

13. The diffuser assembly according to claim 12
35 wherein each of said peripheral shoulders on said
support plates is L-shaped.



rivet connecting said saddle to the distribution pipe such that air flows
fromsaid distribution pipe through said first hollow core rivet %@tg @a?(ﬂl
first diffuser body and through said second hollow core rivet int'o’s lr' '
second di ffuser body. 5 41. The system according to claim40 wherein said

first hollow core rivet and said second hol |l ow core p h N e )
i nternal threads. 3 0 AuG 2002 -21 42. A system fomﬁugﬁ% %g\%ape; 4
conprising: an air distribution pipe figr supplying air %ﬂg i py

di ffuser assenblies adapted to di ffuse1 air received fr!)‘r)n i s;;lsﬁ %Yl%qpa
pi pe into the wastewater, each of said diffuser assenblies is nounted al ong

5 said air digtriBubkem B 8@aitvisienauddmpasidgf f user body in fluid
comuni cation with said distribution pipe; a diffusion nedia supported by
sai d di ffuser bod¢s aiadistrihation pipsfor supplyingzaid di f f user body; and a hol | ow

core rivet connecaiafﬁg‘?@?i?fl%% Iglags éi%f%ffagfjfigﬁwfﬁgé%{gﬁcgfvggﬁﬁﬂ%& hat 10

air flows from sai on pi h~ sai ow core rivet into

sai d di 8fstiRkiol by intd Ihe Wiktewwater] e4tha€ 644 diffigert 29setd biiefis4donttal Aoy Std d
saddle is integral K wt h,Sfili d diffuser body. 15 44. The system according to
cl ai m 49 dsEptutan e oA RS core rivet includes internal threads. 45. The

system according to cl 2k 42meoay T Adlaonaiitlatéd with 488 d&&iﬂdﬁbﬁ?iﬁ%l L ow

surface and the distribution pipe includes an i1nside surface, sai

core rivet 20 includi nyseohddidiuseriody ssBud agamusicatsen with sei¢ distibusian f ace of
sai d saddl e when said hollow core rivet is staked against said inside
surface of tR&%distribution pi pe. 46. The system according to claim45

wherein said interior sfst diftis@fsuppiritd bdaiddiritdpffusecsody sactbgiaatitarl |y fl at
ortion and sai d_head. of. sai hal l ow core riyet is,25 essed .agai nst said
]E) | at ! porti On?lmlvs fom sﬂ@ig%@ﬁt?qnngpe 1n¥g said first clh\flﬁlser Ibgdy andptixro?léh said %rslt stosal

diffuser into the wastewater,

a second diffuser supported by said second diffuser body such that the
air flows from said distribution pipe into said second diffuser body and through said
second diffuser into the wastewater, and

a saddle connecting said first diffuser body and said second diffuser
body to said distribution pipe, wherein said distribution pipe includes an outer surface
and said saddle includes a contoured surface having a shape complementary to said
outer surface on said distribution pipe such that said saddle mates with substantially
half of said outer surface on said distribution pipe.

15, The system according to claim 14 wherein said saddle is integral «ith said
first diffuser body and said second diffuser body.

16.  The system according to claim 15 wherein said first diffuser body extends

transversely from the distribution pipe.

17.  The system according to claim 16 wherein said second diffuser body extends

transversely from said distribution pipe.



.47. A systemfor aerating wastewater conprising: an air distribution pipe
for supplying air, a plurality of diffuser assenblies adapt ed3tg @@Zﬁ@f

air received fromsaid distribution pipe into the wastewater, "eac i

+di ff.user assenbly is nmounted along said air distribution pipe and incl udes,

5 a first diffuser body in fluid communication with sai pbgt Ko i pe,
a second diffuser body in fluid conmunication with sai 3P %u?i gn/npﬁpg% 1 4
a first diffusion nedia supported by sailet first diffusdf gjﬁal c{,

di ffusion nedia supported by said second diffuser body; a saddle 2@3‘%#9@0
said first diffuser body and said second diffuser body; 10 a first hollow
core rivet having internal threads, said first hollow core rivet including

a head conpressgd agRd §atenfdbcOiisy WR1SH 1TaRRGE sa@Ffbt diffubér YAy A@s@liPe when
said first hollow core rivet is staked against an inside surface of said

di st ri but sesandifteserdedy sxtand umarélyrfeorbemg disgihwtion pipg sai d saddl e to said
distribution pipe such that air flows fromsaid distribution pipe through
said first hollow core bolt into said first diffuser 15 body and said

second di f f uset9.bodVhe siStemldreordipite @lairt @ rherein édeh oF siidridfhiswhigshyliesai d
saddl e in¢ludes an.interior surface and said hollow cor g{fgoj t includes a

head conp g vl ﬁsﬁl’“é"éf?’ﬂfqgrﬁl@rmra Sgiﬂﬁdéetémﬁ'fg% e ﬁ@-\ﬁﬁe‘_ﬁ seoared

hol | ow cOop@wB& daid FrsBEHTRYR Gol bl SR Frst f&ﬁﬁﬂ?h’nﬁ M PACseRbndSdfsdrid St 20
holl ow core rivet. 49. The system according to claim48 wherein

sai d, i nt esscared befwesgn said seoond diffserchodyiand fadiesond stdgrgring.al |y flat portion
and said head of said hollow core bolt is pressed against said flat

portion. 25 5 Th Y. i t LN 48. fur s Sl
second hol | owOZCOOr eep?ev .;tggloaggec ngég'?l 3”@5%%%%%%?%%&6%&?%‘g?%aﬁ%s%gls’%cond
hol | ow codifubelate substamtcallly hgrisaxital saciditibethé qir Sawsl subsahtiilyttertivallpiapehesiirch t hat

air flows from sai,d djst.ribution pipe through said first hollow core bolt
'nto sai PEITLTONH TR SR GERre

and t hrough sai d second hol |l ow core bolt 30
i nto, said second diffuser body.

21.  The system according to claim 14 wherein said first and second diffusers are

circular.

22, The system according to claim 21 wherein said half of said distribution pipe is
an upper half of said distribution pipe.

23.  The system according to claim 14 wherein each of said diffuser assemblies is

mounted along said distribution pipe using a hollow rivet.

24.  The system according to claim 14 further comprising a clamping member
sccured to said saddle, wherein said distribution pip¢ includes a lower-half and said clamping

member is adapted to be contiguous with substantially said lower-half of said distribution
pipe.
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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 rivet into said first
15  diffuser body and said second diffuser body.

27.  The diffuser assembly according to claim 26 wherein said first hollow core

rivet includes internal threads.

20 28. The diffuser assembly according to claim 27 further comprising a plug
screwed into said internal threads of said hollow core rivet to prevent air from flowing

from the distribution pipe into the diffuser assembly.

29.  The diffuser assembly according to claim 26 wherein said saddle includes
25  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.

30.  The diffuser assembly according to claim 29 wherein said interior surface
30  of said saddle includes a substantially flat portion and said head of said hollow core rivet is

pressed against said flat portion.
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bolt preventing air from passing between the distribution pipe and the diffuser assembly.

34.  The diffuser assembly according to claim 26 wherein said saddle is integral
15  with said first diffuser body and said second diffuser body.
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10 pipe; _
a first diffusion media suppofted by said first diffuser bt‘>dy;
a second diffusion media supported by said second diffuser body;
a saddle supporting said first diffuser body and said second diffuser
body; and
15 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.

36.  The system according to claim 35 wherein said saddle is integral with said

20  first diffuser body and said second diffuser body.

37.  The system according to claim 35 wherein said first hollow core rivet

includes internal threads.

25 38.  The system according to claim 35 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.

30 39.  The system according to claim 38 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.
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e system according to claim 4 whereln said first hollow core rivet and

said second hollow core rivet each include internal threads.
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distribution pipe into the wastewater, each of said diffuser assemblies is mounted along
5  said air distribution pipe and includes,
a diffuser body in fluid communication with said distribution pipe;
a diffusion media supported by said diffuser body;
a saddle supporting said diffuser body; and
a hollow core rivet connecting said saddle to said distribution pipe such that

10 air flows from said distribution pipe through said hollow core rivet into said diffuser body.

43.  The system according to claim 42 wherein said saddle is integral with said
diffuser body.

15 44,  The system according to claim 42 wherein said hollow core rivet includes

internal threads.

45.  The system according to claim 42 wherein said saddle includes an interior
surface and the distribution pipe includes an inside surface, said hollow core rivet
20  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.

46.  The system according to claim 45 wherein said interior surface of said
saddle includes a substantially flat portion and said head of said hollow core rivet is

25  pressed against said flat portion.



109 ()-1'109% ()-LOy 10%& ()-1 .10%& ()- Normal" "Heading 13]c" 3 m
23] c" "Heading 33]c" "Heading 43]c" "Heading 53]c" "Heading 63]c" ™ :@OZ
73] c" "Heading 83]c" "Heading 93]c"A "Default Paragraph FontH #+2: BhJdRV

A\ xbghbpQt z| ' +EWfcqnevu] *_"abcdel Q]2 55_

#9&K' , . 15$69=>BEI hMNR' TeUWYY\ __aRdehj knopr vsevwx”{} 0- & Nf ghi j kIl mopqr st uvwx

y2(1} -6Ti mes NewRomsp et ) Gek b Valeal3P gl er dD0CUTeN! BM
<=>? @\BCDEFGHI JKL MNORQRE HibUMEN\ dife forbashdyiapialrka predlity of diffivsetzdcmblies
adapted to diffuse air received from said distribution pipe into the wastewater, each said
diffuser assembly is mounted along said air distribution pipe and includes,
5 a first diffuser body in fluid communication with said distribution pipe;
a second diffuser body in fluid communication with said distribution pipe;
a first diffusion media 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 diffuser body;
10 a first hollow core rivet having internal threads, said first hollow core rivet .
including a head compressed against an outside surface of said distribution pipe when s.aid
first hollow core rivet is staked against an inside surface of 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 said first diffuser
15  body and said second diffuser body.

48.  The system according to claim 47 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 internal threads of said first

20  hollow core rivet.

49.  The system according to claim 48 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

50.  The system according to claim 48 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 and through said second hollow core bolt

30 into said second diffuser body.



