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t her et hrough., The m xi ng arrangenent includes: a non-rotating el ongated arm
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axis; Accordingly, it would be desirable to provide a mixing arrangement, which is
more readily suited for use in both open, and closed-tank mixing systems.
SUMMARY
In one aspect, a mixing arrangement is provided for a closed-tank mixing
system including a tank defined by a side wall, a bottom and a top, the top including at least
one opening therethrough. The mixing arrangement includes: a non-rotating elongated arm
extending through the opening in the top of the tank, the arm pivoted for movement about a
pivot axis; and an impeller positioned on the arm for movement therewith and within the
tank, the impeller moving back and forth along an arcuate path within the tank as the arm
pivots back and forth about the pivot axis.
In another aspect, a mixing arrangement is provided for a closed-tank mixing
system including a tank defined by a side wall, a bottom and a top, the tank including at least
one opening therethrough. The mixing arrangement includes: a non-rotating elongated arm

extending through the opening in the tank, the arm pivoted for movement about a pivot axis;
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al ong an woaaveipath within the tank as the arm pivots back/usapydsssdrt h
about the pivot axis. In another aspect, a mxing arrangenent includes a
tank havi g # SipdBer'Wkitioned on MRt @b 3R6k ethehQRerek IR addOPithin e ishkNGeat | east
one openi ng therethrough, the arrangenment conprising: a non-rotating

el ongat ed iapeleeRpEng bwg apgh fosthgilong 3B aSPER PHE Withinthetaplops e agmhgivots Akt he
arm pi vot gy §.9f, W%{E‘W tapout a pivot axis; an inpeller positioned on the
arm for rmvé)rrer?tﬂalt herévﬁ th and wthin the tank, the inpeller noving back
and forth al ong anIreanothat @speqhat hixwigtalrangetrigat inclpdes adankheviag aside wetlst back and
forth abqut the.pivo Xi S;. and erein the .inpeller.is configured to
create aq??it?mcainfl ﬁ‘?paiheg pol\’/’vu\‘/’\ﬁllf’% f‘t\rlli@ he t°BRK & 'ihﬁrearrl%‘igﬁ’et%] © %gaﬁlégrf‘?lga ni xi ng

ar r angemegainptisin@ramondedtiidlomgatet ¥inh gk tendiigaitougintik upknivg ia theaoKofliyi Ng a si de
wal |, a bottomand a top, the top including at |east one opening

t her et hr J& thePAR Phicjed ey BPYeRIBIEATRHE AR PY @ impelfsz positinad Bt PRt s enbl y

posi ti onedovedta¥BertNeh hifdPwifin tHeRank oK iR MY ARE BacR AN briR afdﬂ%‘éﬁgrcﬁﬁé h; an
el ongated arm extending through the opening in the top of the tank, the

el ongat edvatly within thedartkend thegrmipévotseiark enddfoslbetiost the pivobartit; pnd whereip e t .
positi anglpgl!leqri]sgctohﬁgur?& BQgétﬁe%adne"f‘EiFQupa?h%%thﬁrht‘ﬁe plgot axis and the opening
e“elongat e

for maintarning armin a non-vertical, inclined orientation
during novenent ofndnothebabéct.andixsgakebgetngpias poseadfoy ainnxinpeystam ved pat h;

and an i | |.er itioned on.the armfo vemne h ith d.withi
fha fank RadiRE auBR R e S i barcth ghd SlaprRE vy T S o RPeird fo
bal | - and-g@etkffugh.yPie BRSRHAaNgRHESCIdRN Dbl Snd GUEREEs@II positibnad ot her

aspect, a mxing nethod for a tank systeminvolves providing a
non- r ot atabAYe BF Brgdthedankrand asavableirlang drurradpatinan elgpgatediprs Gynding ank

openi ng; Qv @k B%ar@ﬁk inhit9A6H beke aﬁk,ttﬁeeel&ig%saﬁﬁ%oﬁem@@dmaﬁl%a-sm& t ank;
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impeller on the elongated arm and within the tank; providing a sealing arrangement about the
tank opening and elongated arm; moving the elongated arm back and forth to move the
impeller back and forth through an arcuate path within the tank.
In another aspect a mixing method for a tank system involves providing an
elongated arm extending within the tank through a tank opening; providing an exterior
connection point for the elongated arm, the exterior connection point movable in a continuous
and curved path; providing a ball-and-socket type connection between an exterior end of the
elongated arm and the exterior connection point; supporting the elongated arm at a support
location between the exterior connection point and the tank opening; providing an impeller on

the elongated arm and within the tank; rotating the exterior connection point repeatedly

through its continuous and curved path while maintaining the support location of the



through its continuous and curved path while maintaining the support
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or in other cases, the tank, armand i nPe! ler may be glass |ined.

mounting plate including an opening for alignment with the tank opening; a flexible seal
positioned between the plate member and the mounting plate and including an opening
therethrough aligned with the mounting plate opening; a non-rotating elongated arm including
a first portion extending within the flexible seal and a second portion extending out of the
flexible seal and through the mounting plate opening; an impeller connected to the second
portion of the elongated arm; a motor operatively connected for moving the first portion of
the elongated arm back and forth; wherein the impeller is moved back and forth along an
arcuate path as the first portion of the elongated arm is moved back and forth.

Where pharmaceutical compositions are to be mixed, or in other cases, the
tank, arm and impeller may be glass lined.

Other variations on a mixing method and arrangement in which an impeller is

moved within a tank through a sweeping type motion are also possible. Each of the mixing

arrangements may be used in combination with cylindrical tanks which are baffle-free. Use



O her variations on a mxing nethod and arrangenment in which an inpeller is
noved within a tank through a sweeping type notion are al so possible. Each
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whi ch nataentizyoys ﬂwm&ahavmg aniindetagd opidet gopredplid ragferigdx tlon duringapging t he
term"flex QJ}&?@ " is intended to broadly enconpass nenbers conprised
conpl et el y 0 exi'ble material and menbers conprised only partially of

fl exi bl e mat eri al . Adssaddedtithtbe @irm “firable eqalii i$ altowgdtoduloaliyndncompdsnt ended to

broadl y enconpass ers i -piece arm rrber ai ght
ohart 1y Boni sremprL Rl bR T e 2 isBineS S RbEiel BV SRS i N o
THE DRAW G 1d-ingterial 1 AQ usdiichedeiBtha t@;nf“emﬂgat@rwlm's lsdﬂteﬁﬂee\t@bﬂo@dlﬁ effompllss
exenplary mxing arrangenent; Fig. 2 is another exenplar m XI ng

ar r angenBfttarypiy megibpess, Iahltlem?csragwembé% Heiehhbath hpe Arp Brer nqur 9. 2

Fig. 4 |ssn§fé9{m m&ENRP! ary m xing arrangenent; Fig. 5 is an enl arged vi ew
of the upper portion of Fig 4, Fig. 6 is another exenplary m xing
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Fig. 9illustrates op por on o er exe X 'ng arrangenent;
Fig. 10 idrfaugenient,es an exenplary laterally oriented m xing arrangement;
Fig. 11 is a side ation al ongléllne 11-11 of Flg 10; Fig. 12

illustrates anothe ‘geZégr‘?ﬁP PYPXPRPBPAT TN SFRRESIERE mi xi ng arrangenent; Fig.

13 is a side el evapigogllsaamﬂgréeum@a, &&e]@pgfpoﬁiog of k%5, 2fi 9. 14 illustrates an
exenpl ary mxing arrangement with a nutating inpeller shaft; Fig. 15is a

top view al ong I i nBigi%ispgoler qxpgyplanymixingjagrangegienty anot her exerrpl ary m xing
arrangement; Fig. g bidMShiafedSieh i dleppRYPotdddraly an exenplary m xing

ar r angenent
Fig. 6 is another exemplary mixing arrangement;

Fig. 7 illustrates the upper portion of another exemplary mixing arrangement;

Fig. 8 is a side elevation along line 8-8 of Fig. 7,

Fig. 9 illustrates the top portion of another exemplary mixing arrangement;

Fig. 10 illustrates an exemplary laterally oriented mixing arrangement;

Fig. 11 is a side elevation along line 11-11 of Fig. 10;

Fig. 12 illustrates another exemplary laterally oriented mixing arrangement;

Fig. 13 is a side elevation along lines 13-13 of Fig. 12;

Fig. 14 illustrates an exemplary mixing arrangement with a nutating impeller
shaft;

Fig. 15 is a top view along line 15-15 of Fig. 14;

Fig. 16 is another exemplary mixing arrangement;

Fig. 17 illustrates the top portion of an exemplary mixing arrangement
including internal spray balls and a mixing shaft with an internal passage; and

Fig. 18 is an enlarged view of the upper portion of Fig. 17.

DETAILED DESCRIPTION
Referring to the drawings, a schematic diagram of a mixing arrangement 10

for a tank 12 is shown in the front and side elevations of Figs. 1A and 1B. The tank 12



including internal spray balls and a m xing shaft with an internal passage;
and Fig. 18 is an enl arged view of the upper portion of Fig. 17. DETAILED
DESCRI PTI Wk (i2@bei2i ng to the draw ngs, a schematic di agr arrcafusa2/mssss ng
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i s | ocat efhriap@uenal hexih®sbeaitiond. owedkr, itheretapileed that the pgitidnl (f tHedmpelldie ar m 22
is connected by a coupler 29 to a s_upﬁort in the form of a plate nmenber 30
whi ch i s Yubpm eomapksadiusibledamnianing the loggiand theseriptePR® pi vot axi s 26.

Wil e the use of apSyPRARSHarddehiRira the Blvoraxtd Rl aZE TRGE tﬁest%,ﬁwemgi ly
descri bed, other support configurations are contenpl at ed. e pl ate nenber

i ncl udes dofitiketeniid. dh pantieularh g etin 2 1s copmegiet by g couplar @8 pee suppert gi tefoshaf t s 32.
The side afkts 32 ar Upporte f Lhr 3 i . unt ed
s A O T R R S R

toaplat(form 4°could also
be used. While ik atecoMmaheit it therfaym 60t mite nieabedt is pemhdly dheribéia bther Sgpori a a

beari ng connection between the two. Alternatively, th | at e nber 30 may
be rigi dl§PPESHMERE éET.CPBtemPlﬂ@d.sﬁh? I\é@e%,’n @ “gef‘?é‘déﬁ‘é(#“ﬁg a&o“?%ﬁegggfare rel ative
to the bragksihs osfesydclvésifeRhitd . CIHRRRIC khadi 32 | dle supbltbybakRets/bhagesp! at e 30
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and i npel J4evhighare sonpipé togisplatéame3de A spre ghafheptending baiwegnthsrckets By eould ext end
through @150 be used. The plate member 30 may rotate relative to the shafts 32 via a bearing

connection between the two. Alternatively, the plate member 30 may be rigidly connected to
the shafts 32, with the shafts rotatable relative to the brackets 34 via a bearing connection. In
either case, the plate 30 can be pivoted back and forth around the pivot axis to cause the arm
22 and impeller 24 to move as desired. The arm 22 could alternatively extend through an
opening in the plate 30, with appropriate sealing provided. In the illustrated embodiment the
top of the plate member 30 is connected via a linkage system for movement by a motor
assembly 37. The rotating output shaft of 38 of the motor assembly 37 connects to a linkage
40 for rotating the linkage 40. Linkage 40 is pivotably connected to linkage 42, which in turn
is pivotably connected to linkage 44, which in turn is rigidly connected to the plate 30. Itis

recognized that the extent of movement of the impeller 24 along the arcuate path may be



opening in the plate 30, with appropriate sealing provided. In the
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| ower portion of thew an over 10w out! Iocat ed at
an uppel‘anﬁQﬁ ol f@fcohtimotiaviikred Zank kabtot ﬂipﬁcatmhetfﬁ)r amlnmutah @l 50eukld be

provi ded. iS re gnlzed at 1 ks with inlet(s tle coul d
al so be L}éeéﬂcal“ﬁ‘ 366 P?‘Bﬂnﬁf ‘Bﬁtafﬂﬁ érfq'aé‘r?d@ﬁ@m%‘ﬂ&t% %glgé’éi??ﬁ%éﬁznbel oW.
Anot her et[ﬂﬂ%o%htofltlﬁa tRE 12 Arh1MpIS MND akdoult1BS chUI@BE povRUS TrisGScogrizénd 3
where a tank 60 includes a top portion 62 which is generally covered and

has an opb#iteks withépletfs) p@h@}ﬁletﬂ)aoaldp}sebﬁ ueed igycanaeqiiop vithakg Hggngemangnge 66
t her eabouf, . J0LRIMRLWIg shaft 68

Another embodiment is partially shown in the front views Figs. 2 and 3 where
a tank 60 includes a top portion 62 which is generally covered and has an opening
therethrough via a protruding neck 64 having a flange 66 thereabout. The pivoting shaft 68
and associated plate 70 are shown, with arm 72 extending from the underside of the plate 70
into the tank and impeller 74 connected to the arm 72. A flexible membrane type seal 76
(shown in cross-section only) is connected around the arm 72 and between the plate 70 and
the tank in order to fully enclose the contents of the tank in order to provide a closed-tank
mixing system. Support rings 78 and 80 may be used to attach the membrane 76 to the flange
66 and plate 70 respectively. The membrane can be made of any material of suitable strength
to facilitate movement of the plate member 70 while still maintaining a sealing arrangement.

By way of example, and not by way of limitation, the membrane may be any one of a



and associated plate 70 are shown, with arm 72 extending fromthe underside
of the plate 70 into the tank and inpeller 74 connected to the arm72. A

fl exi bl e wermhrase2type seal 76 (shown in cross-section omcorusogi1gsefnnect ed
around the arm 72 and between the plate 70 and the tank in order to fully

encl ose tsﬂlﬂyt@t%ﬂuﬁﬂb%ﬁnyl@ﬁe (PITBE}, @ MisoloBlagtb el mdteriddlaqiet MR rlclofRefnleaflka M Xi ng
system Support rings 78 and 80 may be used to attach the nenbrane 76 to

the fl angéainle® stesbmppralenripsiomspe siafeval § nicky| aliemplerscorcambizationa@é of any
mater i al GE o, NRhuy, SbEERAb hah Gnd Al for ARNENRhe Mhstdify e TETDEr

70 while sti mal ntai ning a seal 1 ng arrangenent. By way exanpl e, and
not by wasystef, themwiig wt moying inteefapewhraneedsbelsealahny one of a 6 WO 02/ 094422
PCT/ US02/ 15555 pol.yt ef r afd.uoroet hyl ene ( RTE a. fl.uoroel ast oner.. materi al
a perfl uoroel ast onér}/gs'rra?ngr# lg\]s,trage akk}s[(fng?llﬁ &F anolhex gnbpdipngntin %lcgﬁr%f“ggtﬂorreri c
mat eri al , seal initekelm af 4 YlowRhsserhisly 90 Grutitiosdiln diciidB&ated embditmedme Not abl y,
because the shaft and jnpeller are not rotated in the illustrated m xing
system tUfdlpws ?sbserﬁ'eiyefof{?mﬁgi by @l dowsPIE Tewhish is S toghe et 5. 4 and

S illustrgtge Gankt @@,tan\Ahﬂmr%pﬁg&tmwﬁm(ﬁks@@tmé hdbRidedr plafel BXidal.e  seal
inthe formof a bellows assenbly 90 is utilized. In the Illustrated
enmbodi nerkellpwemembiang{s whish extonds bevepipthgivio potea B2 andAfl draskebsiO-phgst e 92

which is f] f f f n pper
l'ato o4 T b BobMbARREbiaR 2 A6 Randd ool 3035 Bve 37 THOBA ol
menbr ane @fowhincinbext 8Moksy bled beemnitiohel hetweep lphtee® Hi2 flangt dand Gasdddt s or

ol at 6070, SPHRIACHEE oler frgewlE B Rembft pG8e by ER R the iRt e
bet ween pdadseenBlicamdy bd @8@6 LBourahe pRitadxo Mt flaapdod| Siindaridld snd @ider to

securely hol d the nenbrane in%fl ace. Aplurality of bolt 95 and nut 97
assenbl i exssymblienmay,atagh ths plade At te Plate’Gy| Qftcauige ofhist pttpshmeny sydenggrouldibigg | oy

bol t and i ARRIETRIHRSInFBNaPAIEAS prbNE dpr@ﬁteﬂlleq&llBQrs Rlefbfand & prenf OUr S€,

(v
other attachment systens could be ‘used. Annular support rings may al so be
provi ded mbwretofitheemérabrhnpvndereméssurized sivapensvent rupture of the nenbrane

under pressurized situations. Fi.g. schema{i.ic l.ly . i LlLust.rates.an
enbodi ment 1 whi ch& hegrasek ibss R ERRER b SRR L0 g 11

parti cul albcatddebitbowl @O tankobendteS 1A parapulgptatik 000 idélddestattép portiaciko? wifh okl f | ange
106 definjng an openi

g. .A plate 107 is J tiqned apove the openjng and
arm 108 eX¥entifatsedfp Befi S éfplitﬁigiasmﬂ?qﬁfiaE’CtVﬁéhet%mwng for
movi ng i negl108kxiddd frddR@K uAdekideriols plBe i OWe AR 360 Ynoling ilmPelRE P ded for
fully enclosing the tank. Side shafts 114 extend fromthe E_I ate 107 and

1

are pi votbask gndiortht Bellows agigpbbrltld isiorevidest fgefully enclosinathe tankxpide spfs f or t he
arm 108, m%&%n& HS’mQhé’ ﬁ!&te %’7 Sndod &Ogﬁbl; H{ogMg@totst]SpotrérfI% ?otde?inl: 2 Bif%f on bel ow

axis 118 for the arm 108, where the pivot axis extends through the tank at a location below

the opening in the tank. Where the arm 108 is straight, the pivot axis may intersect the arm

108 when the arm is vertically oriented.

A mixing arrangement suited for mounting on a mixing tank is shown in Fig. 7

where the tank 130 includes a neck 132 and flange 134. The arrangement includes a

mounting plate 136 for mounting to the tank flange 134 via a plurality of bolts 138. A gasket

140 is provided between the mounting plate and the flange 134 for sealing purposes. Both the

gasket 140 and mounting plate 136 include openings 142 and 144 which align with the tank

opening defined by the flange 134 and neck 132. A flange 146 extends from the mounting

plate 136 and is positioned about the mounting plate opening. The flange 146 may be unitary

with the mounting plate or attached thereto such as by welding. A support wall 148 extends



the opening in the tank. Wiere the arm 108 is straight, the pivot axis may
intersect the arm 108 when the armis vertically oriented. A m xing

arr angemewo ®wodsezl for nounting on a mxing tank i s shown PaT/tR0g15585 wher e
the tank 130 includes a neck 132 and flange 134. The arrangenent includes a

nmount i ng Bhwate frdathd MbudtRy Platd Yhd infhytbb Anfai thefevdth @ cohddetdd BeRioPWigIRl i ty Of
bolts 138. A gasket 140 is provided between the nounting plate and the

f1 ange 13u8fipshowasnithegefh andyighs sidespbytit is Ressiblpaastingle walbmighfibepraridehg pl at e

136 i ncl i .14 ' ' ' : ' defi ned
byt ho. {105 SRTIATEED 4 eI ad e lo it Bttt bl e R g
pl at e 136l4andheé pivpiable cowmetibnalf thetpldthmemberritt) ngy pé atoeidegp by sidgshafth&S¥ | ange

146 may be ,unitar i,th the unt i pl.ate or attachgd thereto such as by
wel di g, RIStmsa ekl P st Bl 9 Y bsBo Soaies ) etSriedse  lpwar o
from t he yepughiteplat ale@barido ARy thb Eakizi 148r Yhd hedlo@whdsbmbly neghmdele@gpdrher et 0.
Wall 148 is shown on the |left and ri sides, but it is possible a single

h
wal | mi grndpeves apylyaipss 139 a&fié6%ﬁb8?19°r§enqnsbrﬁe\}é% SHFPRAIRORAERSWEF™ 0 t he

support  WalelypBiidind fowPARE 58 RN 60Ray bealdBfected 4Sthe PIA% Rinfdrabh grdc@pECt i on
of the plate nenber 150 may be provided by side shafts 152 and support

bracket 184 respesiirely @sing boliser bthenBsteringymednswschas serptys §r claapsi Hagketnlddt ed

bet ween thg gk %%aagayﬁmﬁed 9059eagggp¢rp§s§g'@g@@%%@% pﬁyggp@cﬁagﬁﬂb' y may

i ncl ude upper ower annu oWs nenbr ane
162 ext englimalitytofi eerabiel fedble ropdtagpe umppeersaitd ektonding betweps tioBngand 460 may be
connected to the plate nenber 150 and flange. 1 re ctively using bolts
or "ot ner _KhdeiiiB e e dedEn bE s 1 MG Faiias oL BB b Vst SR 166y
be provi dgstehkuls®ahdsNI0 BHFRASAS theBelldvaWaerds el pp&e TRYflakSMd Ncl ude a
plurality of nmetallic, flexible rope-type nenbers 168 extendi ng bhetween the
rings 158oykide eliginafegrang theibelloyg assramblistorngaied dsctyie Hie mampseplaterdthiaw rings
158 and etaéﬁmgkkélas one or nore annular bands 170 surrounding the

bel | ows rane for support. The flange 146 could be elimnated and the
bel | ows assenbly cdmrbogaed athr B2ti$ gonhestddie thepartionred thelptatemembdy 180 gasket

t her ebet ween.. An .el ted.arm 172 is .connected, to t portio f the plate
nmenber 159™¢ iegﬂosieg %g ﬁ}?ﬁ’g@"&? RS egc\?\%mté’g}sleetr@r%lf {>;13’(%)<";1riAX (48 @enr gréOti nto the
t ank 130.sh&Wn) igp&ink&sd forthd armSITQWithin the ARNTRL 264 i§ Motdicbask BdlfZh whduba n t he

tank. The armjs noved back and forth about a  pivot axis in order to nove
the i mpel & agfs imerder;tn move the mppglier WHpEn thertenk Bapk ardfRrth Hrohebgapruatgat h. |1 n

this regafe 18 ol leyftd] It MNDify IREBF asdHINPIYmdukded DY REEAph Rt Rall OP
support wall 176 I's provided with a |inkage system 178 extending to the
pl at e mentyéris previdedrivish b jinkegeeystem 178 extending to the plate member 150. The linkage

system may include link 180 connected for rotation with the rotating output shaft of the
motor assembly. The link 180 connects to a link 184 via a pin or shaft 182. Link 184
connects to a shaft 186 which extends down and connects to plate member 150. Of course,
other drive arrangements could be provided, including pneumatic, hydraulic etc.

Another embodiment is shown in Fig. 9 and includes many similar
components to that of Fig. 7, with alterations made to place the pivot axis below the opening
in the mounting plate. In particular, a support wall 190 extends downward from the mounting
plate 136 and side shafts 192 extend horizontally and then downward for connection to pivots
194 on the wall 190. A drive including a motor assembly 196 and linkage system 198 may
push the shaft back and forth, with the linkage including a sliding collar 200 about the
vertically extending portion of the shaft 192. The drive could also be associated with the
horizontal portion of shaft 192 or with the plate 150 as in the embodiment of Fig. 7.



system may include link 180 connected for rotation with the rotating out put
shaft of the notor assenbly. The Iink 180 connects to a link 184 via a pin
or shaft Ww®22/obkink 184 connects to a shaft 186 which ext eadsudownsssand

connects to plate nmenber 150. OF course, other drive arrangenents could be

provi ded, incl udi ngyHIRensBleb6ing BB dERHEtECRtEplANRLNEY arRIRBOAUNMEDBE tahlss Shown
in Fig. 9 and includes many simlar conponents to that of Fig. 7, with

al t er at i oRdudragioptsisle PPeriREst Fite PUPbLTARRPECTRENBYF iR REpEdid el n the nounting
plate. 'nenpo%gﬁﬁc%@sm h a?%éﬂgé?ﬁetm ?é@héwrﬁi%%g@q@ﬂﬂslIQQH"GH@{?QI&EP%EIQP mount i ng
2 l'y and then do

pl ate 136 and side shafts 1 extend horizontal wnwar d for
connect i crmpongmisitotle abd@lendrodinreatswdlahk 2190 nclyded pisidewardtyl extbindigg acokitl 3r

nbly 196_and | nk t em 198 h the shaf k and farth,
W th the T ARagEe R EETo 87 rea Ry Y 2b P eSub BBt A nERE R ealY

ext endi NnowitDtht bRt Mémbeh piveteatdr nld2menthBoud akiv @2 oAl Intbtalasemb® 2356 at ed wi th
the horizontal portion of shaft_192 or vm'@éh the_plate 150 ??fé;ﬁ%& he

enbodi merflivgfinkagg 224yare glsopraysleg g Aimpprer 2aen FLEisds mpkeq Rac €goi ng

enbodi rre%l%u%pygﬁmt@m Jht ¥ tAOpk RO SR Fid 00 at PRk So rigHi Gl #divadyt Op si de
openi ngs, side nmount arrangenents nmay al so be provided. One enbodi nent of

such an arosngadrirthe side eihwwhFienl Ii e resulting met cirgulan@pwi232 is alse sheamyinsi ni | ar

conmponent,s _t . e k . el u i y

ext ondi ng e RSN ETEATARRN ek AD s ek MR ol SUAEUALRLY

bet ween tihw® thd paggesselstin mopbaéme oftthriepel 21812 upwnd dovinalopd petle 24verither pi vot ed
for novenent about.axis, .220. A.notor. ass I 22 and rive |inkage 224
hre al so Bt dotehicrine ikgEp &1 35 shivnihcods OF SRRy HhtRe wlf Tor

t hrough atRatbnfightadiond) N Uirculdr flol@4p 0o if fResidé eewf Fig. 3. 10 and left to
right as shown by arrows 230 in _the side view of _Fi_g*.S 11. The resulting
net circular flow éBZ”P%ge_ﬁngt(Pr%‘H@%n?tﬁ‘onﬂfﬁr.‘ 1“1@.11‘3. 81l ??t?fb‘ntFégsFi‘b?ndlz, a
simlar afy %amwisugﬁﬁ@aw!asfdb%vanlzyz)tabeebrﬂtzs%&at%pdﬁé,ltﬁhe@p icRlimetahe page
results in novenent of the’ inpeller 242 up and down al ong path 241%. The
support fleast arehipening thetettirgughiwhath s be formed by nedtka2A8 ahdiflangs 26¢l Bee essential |y
the sanme as.for other. confiqurations. Net.ciygcular flog i wn in
the i do DNiK e ingSets ¥ A BB aRRip Bl Asg Ak Bloey SR B SPBEIT ol e
is il usttask£d ndvabie @ong 4 dubsnagkialllircAartpathkha?ing aicentelgioimedidhys @nséntiéc wal |
252, a bottom 254 and a top 256, the top |ncluyding. at east . one_openi ng

t her et hr o‘M‘&h‘j‘ GiHeE ROIRSS iRl PRFBIREH Sh@&%“z@@“ﬁﬁ@ afﬂl%tﬁagg. . .Sha{fﬂg@ m xi ng
ar r angeneitenibH 4ep1fe B tntcahdinfio CK 8L11A&SBRRILYy 2703s prosided Riweknakove the
top of the tank and novable along a substantially circular ?ath havi ng a

center poflange ) and theplate Aeke nkheibellows asserblyastfas e spRnofpositiondd@langidhe openi ng.

A shaft 2e éhg%& gr%j?or&ngd @y s@1|a§t2§4,%§d§e %Qnﬁl slﬁ?taz%g. %ﬁgelongated arm is thus
maintained in a non-vertical, inclined orientation during movement of the ball-and-socket
type assembly in the circular path. Additional support structure could also be provided
around the outer surface of the plate 266 or about the shaft 264. An impeller 272 is
positioned on the arm for movement therewith and within the tank, the impeller moving in a
substantially circular path within the tank as the ball-and-socket type assembly moves along
its substantially circular path. The ball-and-socket type assembly may be mounted to a
rotating plate 274 which may be formed by a gear member. The plate 274 may be supported
for rotation on a turntable 276. A motor 278 and spur gear 280 combination may be used to
rotate the plate. The circular path of the impeller 272 within the tank is shown in the top view
of Fig. 15. Other drive arrangements for moving the ball-and-socket type assembly through

its circular path could provided, and it is contemplated that some arrangements may be



extends fromthe plate 266 into the tank. A bellows assenbly 270 is

provi ded between the flange 260 and the plate 266. The bel |l ows assenbly
acts as aweuppoes42 positi oned al ong the el ongated arm for med/usp2/sssast 264,
pl ate 266 and shaft 268. The elongated armis thus maintained in a

non- ver t i@lided t§ flovO 8 bR afdIbRkét @fpe diteinBl iR YieHEIRulR CulBEpdIR! As aded- socket
type assenbly in the circular path. Additional supPort structure could al so

be provi dewin Ge tandat-hed-seskettypesseably isintended io1bseaglyzoeompasa e lisupiod shaf t
264. An 'sEFH@LJe%hi&%%ldv& rofdficH bdr P8 theWatt D61 Bathd SppdtARiTRiC d&ﬂgr ew th and
the 1 npe rally

wi thin the tank, er noving In a substa circulFar path
wi t hi n t moveaekt. &sr ¢ampleathe sbafi2dgoldd be formed with enbhlyrgrd s bdad pgrtiont s

substantial ly .cjrcul a at h... The hall - and- socket type assenbly may be
ot o 150 e Hal S e Bt R Ry S RS e R SR e e
pl at e 274fFRyshiejusiteR the deadf2ad of Ghith it headiredts fwittha hibala? d@mbé nmot or 278

and spur gear 280 conbination may be used to rotate the plate. The
circul ar parested forrpfationyigh theplatezh/4wi t hin the tank is shown in the top view

of Fig. 15. Qher fr{Mfs38 FRNEEITEALSodifin MRNIRhe WS OAkdeaBRGloSREKSIN t YD
assenbly through 1its circular path could provi §ed, and it is contenpl ated

t hat somemndinchdgeaienk 300wwifh drech 30rBilpgd 3PP ApiTc380 2y aAtBgBY to fhe dlggted t o
nove t he |l : and-.so i - Gi : th. As
used ' nerdhand ALSHRERERLy pesRRaRE ST e LB SLAR AHINERRR' T 281
enconpas Seatiaf 108 sxppdsnipwast frans the piatadiécind alplvonshaft 31 @isi povotdbdt mewned the shaf t

264 and the s rt. structuyre durin novenent .. Foy exanpl the shaft 264
Goul a b ORI (U PiY oLHHR i APt e PRERI DO AOlnAERGLE i 1 oo

bal | - and-aiakRld AIREBRLYpI50 B06lardae: 1fnREFEDS RiteRdstbeiiteR theMRITHET1 4 944 tieundi ng a
portion of the shaft just below the head and on which the head rests, with

t he tubulupperiaindi2. TheshaftliSextends ypatardt Vishn thetrafficpesepiblt awd squmectRét erring to

Fig. 16, i t i . i t i and
el udes Y WEEARGTRE, Tho IrE b 09 rinEs B Lk 3606 SRR S BN  ached
to the fluppgelat@DIR mnklamiforh causipg theeyimpellepds9 toinarve badkednddenth albrg 411 ange 304
and pl ate 306. {% pill ow bl ock bearing 308 extends upward fromthe plate
306 and &'PPYIEMshaft 310 is pivotably nounted to the block. The pivot
shaft 310 connect sAhemdoditheidahclidigy idtedbPsprdy Balls aclebfih®purpdsds isshals o0
positioned_on the | ower plate 306 and a |inkage 30 ends b ﬁmeen t he

| 8
not or 3140 Kigel 13- tank 3@ pnchidss an l@mg_ne%@%ﬂﬂﬁn@fg“e&{%é BFRRNP R t hin t he

baffl e as3eAR denfidd (OGS 85 4 anh{?}%rk‘tﬂiﬁ@ﬁpﬁt@f-ﬁ. Fheplatb2s dcnfies ofgot or 314
noves the |inkage 316 up and down to pivot the upper plate 312 back and

forth calesimege hdies therpialan@ihr@izh whishieiigad preck moneihdsey 339 vaithoasgociated sarayuat e

pat h. balls 332 at the ends thereof. Cleaning fluid can be introduced into the interior of the tank,

and particularly directed towards the bellows assembly, for cleaning purposes. The upper
plate is connected for pivoting movement with shafts 334 and 336. In this embodiment, and
as more clearly seen in the enlarged view of Fig. 18, the plate 328 also includes a central
opening through which the upper portion 338 of the non-rotating mixing shaft 340 extends.
The upper portion 338 includes a tapered section 342 below the plate 328 and a threaded
section 344 extending above the plate for being secured by a nut 346. The tapered section
340 includes a stabilizing surface 348 for seating against the underside of the plate 328, and
an o-ring 350 may be provided for sealing purposes. The plate 328 may include a keyway
352 and the mixing shaft may include a key 354 for preventing rotation of the shaft. Other
arrangements could be provided for preventing rotation of the shaft, and in some cases the

locking force of the nut 346 may be sufficient.
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An enbodi nent including internal spray balls for cleaning purposes is shown
in Fig. 18. A tank 320 includes an upper neck 322 and flange 324. A bell ows
assenbl y wp62/0exends between the flange 324 and an upper peapoeAsys at e
328. The plate 328 includes one or nore holes therein and through which

extend one or norerROSEHsARPicH 4 haRESAEd DpARshgs PS@kterdagl therstBrdug. t he ends
thereof. Ceaning fluid can be introduced into the interior of the_ tank,

and par t i Bnbagimeniginglading snch gwhatticovidee msevidedifer indedisingymatyrist ingq ha fank g

pur poses. [P i p eV A shafts
334 and 3?’3,;6Blagll1 {rfligtgﬁﬂswgéw‘%ﬁfértr% n tq ?’mgﬁﬁ‘t“%gg f@r%?}%hceﬁgeég@%/ ms%élgégqﬁlpl%mﬁﬁeﬁénl ar ged
vi ew of FIhg.pags8ge donkl extead ell 8R8vaylts theiatiarhediepeHerdeninireducingmaatériats at eough

whi ch the_upper .portiqgn. 3 of the non-rotati 1 X NG ..shaft -340 extends.
The upperPHBBE M s ETdadte & o Bratrts Bobd s Ml uRafit 2”01 ot e 528
and a t hriaaetRding aReriaRnt adbf xR vy irtihe Rk dieoyt adctudt bbthbinpof gecur ed by
a nut 346. The_ tapered section 340 includes a ftabiLizkag erface 348 for
seating ayaNorsty depraibgchawrieg yranggmentseoplddikewise geludp such ashaft with g Passggenay be
provi ded &g@m§ﬁ?ﬁing pur poses. The plate 328 may include a keyway 352 and
the m xing shaft may include a key 354 for preventing rotation of the
shaft. Other arrafibenshithe ipvntian has bgerodaserdgd penve pr dsfaihefenepcingcartaidn of t he

shaft, and i n. . - ' £ ar WL

urt ci ont ol RERTCE A5 Pent AN 3Bl ar oMo e
havi ng a ipadsdiagkotBbadonireruld ngrréwieg edrfationsgi thefapbodedeains. | ncl udi ng such a
shaft coul d be pro&h%ed %Pr%gntroducing material into the tank through the
shaft via a connectBhSC6eportion of the shaft extending through the

pl at e328. The passage could extend all the way to the attached inpeller
for introducing materials at the point of m xing, could include one or
nore openi ngs along the length of the shaft for introducing naterials at
any of various levels in the tank, or could include both. Any of the

previ ously described m xi ng arrangenents could |i kew se include such a
shaft with a passage therethrough. Al though the invention has been

descri bed above in detail referencing certain enbodinents thereof, it is
recogni zed that various changes and nodifications could be nade, including
bot h broadeni ng and narrowi ng variations of the appended clains. Wat is
claimed is: 11 WD 02/094422 PCT/ US02/ 15555 CLAI M5
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1. A mxing arrangenent for a closed-tank m xi ng systemincluding a tank
defined by a side wall, a bottomand a top, the top including at |east one
openi ng Wwoarepbhieough, the arrangenent conprising: a non- rratraiSozgsses ongat ed
arm extendi ng through the opening in the top of the tank, the arm pivoted
for novenent about a pivot axis; angumeisl er positioned on the armfor
novenent therewith and within the tank, the jinpeller noving back and forth
al ong an hrcuat e patRixigtERpZeNKEt oan Klogs-tankdnixngspityp insludggadadind fort h
about theypi | : =1 al conprising: a
Support  msEr P Byt bR 3K EOPRIERD LRI Bk Bl Che open no.

t he ar m thérgihdiugh,donareogeakent comprsingupport for novenent therew th, novenent
of the support causin ivat of the arm,.abqut i vot .axis. 3., The
arrangement of cl a?ﬁ?lﬁﬂ?tﬁlrnlgﬁ‘eofl g%:t%rT%Trnl e%‘lgehl%l:n ggu?‘fgtélgﬁen(ﬁ’eemgééq é’f" gorp O:s%géel i ng and
ful |y enchgsiRamnt @ilotitfsr mbichient 4bbet af v axid,. The arrangerment of claim 3
wherein the flexible seal conprises a be genent

fIlows menber, 5. The ﬂgqra
of 3 further conpr?%l%”&rﬁols‘!ng?ed_sqﬂﬁb%‘?‘?“ PE mgvenatihFigyth and pithin gtk of ¢ he
f1exi bl e HefhpeAQHsvitWacRRENORE alofg hilSclaPps withif thealik AR AmSReand support
ring securing a second side of the flexible seal to the support. 6. The

ar r angemereck afd forth pbaugthgipeobXis.t he opening of the tank is defined by an

annul ar f] ange, anqph% ma#%ﬁ%g%aaiﬁlepﬁﬁ%cg%gﬁggd to the annul ar flange. 7.
the ex

The arrangenment of cl ai erern e seal is forned of one of a
pol yt et r af | uor oet hykepert (pBSitténled ozerfthautop ofthasinb amt extaxtoe of e opening, the

perfl uoroel astgnmer material, or, .a stainless steel material. 8. The

BT angenee REAEFamPRiSd i PRI R moHgRTH Berer b TREen! 1146 SRS econd

di anet ri cabiivg IPRQTER bhaB&s thetpit bikis.st bl ade including a general ly concave
portion at a first side and a_generally convex portion at a second side,
the second bl ade iﬁmrmnaan@t@‘é%@m fugthércoppEYBS portion at a first side and

a general l'y convex, pefibieQpa ¥r s@aﬁg%@ﬂn@w&osiﬁg*z%mfehtmmﬁitﬂ;@taﬁlt. the first
bl ade facing toward one side of the arcuate path and the first side of the

ot her bl ade faci nght avegemen obgpios] wherein the ftpkiblcssalanompaises adhatlows wher ei n
back and fgnqth novenment of the inpeller along the arcuate path creates a
net circul@f flow within the tank about a tank axis normal to the openi ng
in the top of the Th#ikrang@ment of 3 further comprising a first support ring securing a first

side of the flexible seal about the opening in the top of the tank and a second support ring
securing a second side of the flexible seal to the support.

6. The arrangement of claim 3 wherein the opening of the tank is defined by an
annular flange, and the flexible seal is attached to the annular flange.

7. The arrangement of claim 3 wherein the flexible seal is formed of one of a
polytetrafluoroethylene (PTFE), a fluoroelastomer material, a perfluoroelastomer material, or
a stainless steel material.

8. The arrangement of claim 1 wherein the impeller includes first and second
diametrically opposed blades, the first blade including a generally concave portion at a first
side and a generally convex portion at a second side, the second blade including a generally
concave portion at a first side and a generally convex portion at a second side, the first side of
the first blade facing toward one side of the arcuate path and the first side of the other blade
facing toward an opposite side of the arcuate path, wherein back and forth movement of the
impeller along the arcuate path creates a net circular flow within the tank about a tank axis

normal to the opening in the top of the tank.
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WO 02/ 094422 PCT/ US02/ 15555 9. The arrangenent of claim1 further
conprising neans for pivoting the arm about the pivot axis. 10. The

ar r angenmewp wfoosiai m 1 wherein the pivot axis is defined pgTatSob/emsss one
support shaft positioned above the tank, a support connected with the shaft

for pivotg.ng about Thé Areanpérié: oﬂéqiiiﬁl,lﬁhﬁex@oﬂx@ﬁﬂh@ﬂlez&fs%ﬁﬂiﬂitﬁ%%e%ﬂnt ed to
the support for novenent therewith, a notor connected to the support via a
| i nkage %t“éh??lmtalxlﬁt ating the support back and forth. 11. The

arrangenepy of cl aip Jb&h&l: Br Ll p@vﬂé}éin@l@pﬁvdtﬁxig?sfdeﬁﬁéh ant?e_tastlo‘ﬁ@St one
support shaft extending at a point outside the tank and positioned bel ow

t he openisugpdrhsheftpositienatt abaviegheshvdd 8 surpnricenrecied with theishafofor ppoting dboned above
t he tank enin he, el ongated.arm ext endi fr t he .support, the
pi vot axi és%) 1(‘)’8ta1%esdEh5teb§%a? ht er e Y%‘f’%‘“%%?ﬁ‘e %’I)‘Sé%'pg%tr ﬁg)venégnmthﬁée%@r‘ Eand bel ow
t he top opewt opnaked thehetsaport vida lidkage syisteAnNgerorating die sappirtbadk maebeh.n back

and forth novenent _of the inpeller along the arcuat h creates a net
circul ar ¥ ow wi t hiThe trFAReement obelym ! \éfL?fQﬂ&h%&Y% aﬁéfﬁfgﬁg‘%&by 3t EFéSté?Bﬁni ng in

the top ofuppdieshhRRktendls at AN bitGABERINK a8d p&sitRinBd BeldW @le@pBnibd thank, arm
and inpeller are glass Tined. 14. The arrangenent of claim 1l wherein the

armis coapkhsebafbgongeciqdrtnjaghnposiipasitioned pBoveshgiand opgnimgr theglengatnd awr a

cl osed-t ] X] . i ng. i a, .Sl a

bot ¢ om andnot SBRBYRYE R 5 R bAPeo R RSB ool e B,

t he arr angamebec anjdreicsy thg topeopaing phthatankg el ongat ed arm ext endi ng t hr ough

t he openi in the_tank, the rm pivoted, for venent abo a_piyot axis;
an' i mpel 15 posi t 1 SAEETsReR o BIAY bY RS0 Lhth i RGBT AP S PRIR ¢ he
tank, thgordgitheirteite pubtViregedratk citduthr flowtwithal Mo gnRAbdut & wak @xipabdmalid hi n t he

tank as the armpivots back and forth about the pivot axis. 16. The
ar r ange et ORsRIng| i gt fifre®@-n t he opening in the tank is positioned in

the side yall of tHhge {@Rkemdnf of diE PVhABHANENK, Hin FlddhPtild afeidshfed.
conprising: a support pivotably nounted asi de the opening and exterior of

the tank,14he ar nilh¢ gragymeow phdumedwhaein the asmppeompriset ofrotreighishaft.her ewi t h,
roverent g Che SURAS e SAHPUIR 10 dlo b0 RLD ARSI G to! 215 18
sur r oundi définéd PO dideowalDh bbioem eddagaf theltaak incfuding aelkehst nae opening
therethrough, the arrangement comprising:
a non-rotating elongated arm extending through the opening in the tank, the
arm pivoted for movement about a pivot axis;
an impeller positioned on the arm for movement therewith and within the tank,
the impeller moving back and forth along an arcuate path within the tank as the arm pivots
back and forth about the pivot axis.
16. The arrangement of claim 15 wherein the opening in the tank is positioned in
the side wall of the tank.
17. The arrangement of claim 16 further comprising:
a support pivotably mounted aside the opening and exterior of the tank, the
arm rigidly connected to the support for movement therewith, movement of the support
causing pivot of the arm about the pivot axis.
18. The arrangement of claim 15 further comprising:

a flexible membrane surrounding a portion of the elongated arm for sealing

and fully enclosing contents within the tank.
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and fully enclosing contents within the tank. 13 WD 02/ 094422

PCT/ US02/ 15555 19. The arrangenent of claim 15 wherein the inpeller

i ncl udes Wwioretosamzl second dianetrically opposed bl ades, tPea/gsoe/s455bl ade
including a generally concave portion at a first side and a generally

convex pordion at Fhégegeméitdeclaihes wiegan thebhpelRr inoklderirsGind sgoneral 1y
concave portion at a first side and a general |y convex portion at a second

si de, t hefitmetgealkyjogeosed bladasethe fipssblagy indluding e pergrally iencay oprstian 1@ fést t he
arcuate NdunddGehdifly/dohib pRlif P4 sdbift AN s Bladd AEhle b QUREAHAD

opposite si t he arcuat'e path, erein back and forth novenent of the

i npel | er @heavg pottien atracfirat edepatdlh gereaallyesonvexpettioniat ¢ eecend didegtheiirstsidaof he t ank
about a tan i normal to th nk openj h n of claim
15 wher ei T LRGO Pl Te Pt ol of AR g B8 Rk e i o8 BEGERREMRME O}

bl ades cofatingtomae suppoditeaide battk arngte parhtwhepavbavknhd Gfthtthe emepelfitter  al ong
the arcuate path creates a net circular flow wiihin the tank about a tank
axi s nor n‘ﬁwe‘{f apof‘ﬁ@‘et%ﬁtec?ﬁ@rﬁr%&.s apgt cirgylar fg"r‘Y %(HE’@&Q%‘?H%?"OBT LN 485 wher ei n
the pi votygmhiso ke wikfdpBidg by at | east one support shaft positioned outside
t he tank, a support connected with the shaft for pivotin about the pivot
axi s, thelel ongat edharmangemend ofclppuly wlpreip theapallgp peludes st and vecnpdht

t herew t If 1! & f or

ot ati ng TREESREs SRMEE! Sl i aforHRBRN anf Pt OS Y EREMY Dl errent

of cl ai madlongthe atuntd fath peatesta rx cisculas fldefwithgothd tankabdug a stnk exie nosngbmor t  shaf t
extendin aﬁapﬁl gol nt outside the tank, the shaft offset from and connected
to a SU%B% pEEtE oned adj acent the tank opening, the el ongated arm

menber extiendi ng f Thénrkdd@em&id PPElhitn 1 5t Wilkerdih Vo lpivdX hiis Is@eAficdbyat leadd one
i nt ernedi at e poi nt al_ong the arm nenber and within the trgnk_. 23. A m xing
arrangeneﬁﬂpp%‘g?‘*ﬁﬁipgfi“r‘@e Quisidn kherank; HiPROTE Prwesied Vith the shaft IORPAIE top, the

top incl ufliNgn@bivheRRt the BRne AREMMMBIdIPNRLEIE BUtwuppliefdiostagrent
conprising: a non-rotating el ongated arm extendi ng through the opening in

t he top aherewish, atragibr, conestedrtorthgisyrpoddiaf alinkagasypemtfotb@ting the ginport baski s;  an

i npel | er it gne he arm for novenent therewith and within the tank,
the i npelﬁlgr%oér}bé\iﬁoﬁghggléb' and forth along an arcuate path within the tank as
the arm g2vots batke anahgérasrt bf dbiaul whdren heydtot axis $; definell by at least one

support shaft extending at a point outside the tank, the shaft offset from and connected to a
support positioned adjacent the tank opening, the elongated arm member extending from the
support, the pivot axis located at an intermediate point along the arm member and within the
tank.
23. A mixing arrangement comprising:

a tank having a side wall, a bottom and a top, the top including at least one
opening therethrough, the arrangement comprising:

a non-rotating elongated arm extending through the opening in the top of the
tank, the arm pivoted for movement about a pivot axis;

an impeller positioned on the arm for movement therewith and within the tank,
the impeller moving back and forth along an arcuate path within the tank as the arm pivots
back and forth about the pivot axis; and

wherein the impeller is configured to create a net circular flow within the tank.
24. The arrangement of claim 23 wherein the impeller includes first and second

diametrically opposed blades, the first blade including a generally concave portion at a first
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wherein the inpeller is configured to create a net circular flowwthin the
tank. 24. The arrangenent of claim 23 wherein the inpeller includes first
and secon?o wdioasmetri cal |y opposed bl ades, the first bl ade POTabSodiissgs a
general ly concave portion at a first 14 WD 02/ 094422 PCT/ US02/ 15555 si de

and a gengdeat Y geRMIB oKk pbAIdnat a SecHRICHIRMS kélond blBe: inElading a pérealyi ncl udi ng
a generally concave portion at a first side and a generally convex portion
at a secdiwBcayp pertion ptea firptside agd @ gensrallycppyex ppion pY azseondidentie fisihafeobne si de

of the artﬁygﬁ@mﬁ@étﬁciﬁg@“&m&isrd:ébf&ieqf%ua& pdth SnPhb &Fst BlidoEne HRE dighet OWar d an
e of the 25

opposite si rcuate path. . The arrangenent of claim 23 wherein
t he tank fasicg wdesl atoppesits sidonkthe piceate pathh at | east one outlet. 26. The

arrange t of claiyn 23 whereip.t.he el .on LI | S Ui passage
Cherethrangh for | BTeEnErngt iR BRI L e RO EeoR ihictled ot PO
cl ai m 23 ledzesicutlan exterior end of the armconnects to a support and a

portion of the arm.extends thr h the suppori. 28 The arrangenent of
claim 23 %ﬁhe_r ei n t hBe frERgement §g‘§8@d23a‘?ﬁl&reé St?é‘gatmﬁ?lﬁéﬁs aglg_f‘{mdevi ce
ext ends V}Sa&ﬂ%@th%ﬁé&r&%ﬂ'fori&%du&ﬂéﬂ@fdﬁ@tﬂ%ﬁﬂﬂé of claim 23 wherein the side
wal | is substantially cylindrical. 30. A m xing arrangerrent for a m xing

syst em i it udi ng aThaskandengnhetclam 28 whegan angytrior andefithearmaeaneststd®p, t he
top incluygdj I i , the arrangenent

conpri si %bﬂ%%‘r&a@g‘ﬁ" -Ogglglggﬁggeglg%%‘ia@ hg%glg@P%ﬂed above the top of the tank
and novabl8 al ongThe anangeoenpaf daimadd velleony the bk ay serled bhadileagt dnaspragh t he

opening in the to f the n the elongated arm connected to the

bal | - and-RYdrEee %i‘g?@ﬁﬁ’lngfn tgeatgéf)port positioned al ong the el ongated arm
bet ween tdve pivot @&Ké Sranpemdnief clEIPETI vAGdi®the Bk RMaRiy¥ubgardthily eyldged.ed arm
in a non-vertical, inclined orientation during npvenent  of éhe i

bal | - and-Yocket typenxuesrangrment foramping svsfen Arquding aftankdgfipgd by g pide

posi ti onegh 1P Lbiken 851 HP! thdRY HBRMing I RE&WhE Bpeald tiirdiolgh, AR dh@Rdement he
inmpeller noving in a curved path within the tank as the ball -and-socket

t ype assemwbipyisingpves along its curved path. 31. The arrangenent of claim 30
ther i he SuDRoLL ity LR Pyl 086 oo L BALELFTEY 2
along a curved path;

an elongated arm extending through the opening in the top of the tank, the
elongated arm connected to the ball-and-socket assembly;

a support positioned along the elongated arm between the pivot axis and the
opening for maintaining the elongated arm in a non-vertical, inclined orientation during
movement of the ball-and-socket type assembly in the curved path; and

an impeller positioned on the arm for movement therewith and within the tank,
the impeller moving in a curved path within the tank as the ball-and-socket type assembly
moves along its curved path.

31. The arrangement of claim 30 wherein the support is formed at least in part by a
flexible membrane which is connected to the tank and also acts as a seal.

32. The arrangement of claim 30 wherein the curved path is circular.

33. The arrangement of claim 32 wherein the ball and socket type assembly is
connected to an underside of a support which is operatively rotated via a motor.

34. The arrangement of claim 33 wherein the support is formed by a gear member

and the motor is linked to rotate the gear member by at least one intermediate gear member.
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32. The arrangenent of claim 30 wherein the curved path is circular. 33.
The arrangenent of claim 32 wherein the ball and socket type assenbly is
connect edwibm2apd4dander si de of a support which is operativelpgicoati®dsvi a a
notor. 34. The arrangenent of claim 33 wherein the support is fornmed by a

gear mentssr  and t RaniXRipQfiethdd fbi NME@Esyk@m( Gk alethokiRempeakg: menber by at | east
one internedi ate gear_ nenber. 15 WD 02/094422 PCT/ US02/ 15555 35. A m xing
method for a tank BYP¥idéga ropaoRirgdeneasaam itersingyrigun tefaykahaesia ot at i ng
el ongat ed, a1 Mefixbending within the tank through a tank opening; providing
an inpeller on tRe elongated armand within the tank; noving the el ongated
arm back and f ort hptovidingee imheller ok longdtedcamand witbintthe tankir ough an arcuate

hwithinth k.. 36, ' | SHRY:
path within the ta&ovm?@he eTorh atggs%ngga[cQ%%&e%oﬁgﬁégw tLyMé}!’éggrﬁmr{d BHiY

provi ding a seal i ng arrangenent a openi n nd a portion of the
el ongat edhmiph droarfuakd pattewthioge tadnt ents within the tank. 37. The net hod of
claim 35 wherein a_]ocation. of the arcuate .path within the tank is fixed
relative Yo the taﬁll‘?mg 9‘?%‘%‘?‘ 'ﬂgmﬁé‘fr%ﬁ‘pflg?g'a tank system the nethod

conpri si.ng: provi dpRgidy SeaAngateshetlem S3ieRtaMgopthinBiand i pertibapkint hr ough a
tank opening; providing an exterior connection point for the el ongated
arm t he @onsateil ey todahmenstaseeengdisvitimtigknk. i n a conti nuous and curved

path, proyiding a hal héﬁgﬁgﬁ&ﬁ#l% W1eREn £REARGIF AR a%ﬁt‘é‘?% AhiehE gk or end

of the elongated arm an e exterior connection poin supporting the
el ongat eds &xed @latiee oulppenk. | ocati on between the exterior connection point

and the tank opening;. providi an .inmpeller on the el.ongated armand w thin
t he tank;388r ot ati ngxtqh‘épné eél?nggrac%?}ﬁgy}g'iepoﬁ‘eﬁn&ﬂﬁpC?%’B%Sért’ sdly through its
conti nuous and cupMedlifpainielonpitbdaribdxtnding wigir thetagki paugh altakaipesifg;of t he

el ongated armat a substantially fixed position to resultﬁ1 in a repeating
moverment of the i nPEVIdEE AEEEHGHFANEHM PHUJOGhE elevsated 458 e GFEM™n t he t ank.

39. A nmethagk ok pdhpthfdbRARS BRERKIs GAd clr@iA/; tions in a closed tank
system the net %od conpri sing: -
providing a ball-and-socket type connection between an exterior end of the
elongated arm and the exterior connection point;
supporting the elongated arm at a support location between the exterior
connection point and the tank opening;
providing an impeller on the elongated arm and within the tank;
rotating the exterior connection point repeatedly through its continuous and
curved path while maintaining the support location of the elongated arm at a substantially
fixed position to result in a repeating movement of the impeller through a continuous curved
path within the tank.
39. A method for mixing pharmaceutical compositions in a closed tank system, the
method comprising:
providing a non-rotating elongated arm extending within the tank through a
tank opening;
providing an impeller on the elongated arm and within the tank;
providing a sealing arrangement about the tank opening and elongated arm;
pivoting the elongated arm back and forth about a pivot to move the impeller

back and forth through an arcuate path within the tank.
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providing a non-rotating elongated armextending within the tank through a
tank opening; providing an inpeller on the elongated armand wthin the

t ank; prowiodizrgd4a2 seal i ng arrangenent about the tank openipeg/Esogissdngat ed
arm pivoting the elongated arm back and forth about a pivot to nove the

i mpel | er goback andaffdthd fohmdusH piRRAnREGKAL Rnipaditiondih Rclsddnk F8tkm, the WO
02/ 094422 PCT/ US02/ 15555 40. met hod for m xi ng pharmaceuti cal

conposi t iTBod gpmprisingsed tank system the nethod conprising: providing an
el ongat ed arm ext epal ithgnlcfliParld teaﬂa:f,dﬁlgwgnh@mm o8 kbpeniBg;0V1 di N

an exterior connection polnt f e elongated arm the "exterior
connecti on poi nt npsalding anex@ricennestiongoisifor theelorghtqiarh; thpexdwiiai ng a

bal | - and- socek§t t(?/igtemgoElnect Lo%%?c;eﬁ[s\’\aefpur@e% eé\% erior end of the elongated
arm and tREEYPLPTR QBRI ALE FUNTERP AP UV P, i ng the el ongated arm at a

support | ocation bgtowrag dtad-aad-kedketaype anEta6t bedWednQintktefibberiddE tHeank
openi ng; providing an inpeller on the elongated armand within the tank;
rotating TNEE% aEF P the SAGTIOE COBRCYSBIPAIGY epeat edl y through its conti nuous

and curved path WQigh6rtiARkHeRInBABark 1 a SUHIPRANScatiOF BN td exidifor €1 ongat ed
armat a substantially i xed position to result in a repeating novenent of

t he i npeldoarectipn prigfrang thedankiape®ng curved path within the tank. 41. A
mxing assenbly. T op, IRl (%lf%r&fh@gfﬁn%attaiearﬁﬁaaﬁ’m%tﬁ(?ﬁﬂﬁ-i sing: a mounting

plate for mounting ssenbl'y adj acent a tank opening, the nounting
pl at e incl udi ng anropagithegxienior ainnepmime pdinwviepdatetlyehtoagikito@atinuvgs amd f | exi bl e

seal positioned between the plate nber t.he unt i | ate.. and

el ulh n R GBBATTHE TEHLHEOR RS PR PO HOTHELAnAL T MY BHE openi ng:
a nOU'VOtI@JeUPQSi%IDth@hE% Bfefrating hadémht af thé insfellpOthiougina exdtianslisrgrved t hi n t he
flexi ble seal and a second portion extending out of the flexible seal and

t hr ough tH@@WHﬁmeﬁﬁ‘k- pl at e openi ng; an inpeller connected to the second

portion of; the el 0&%&%&@;@% omgﬂﬁin§Wﬁﬂﬂ,Y}%&§s&W&ﬁﬁ&Qin%pr moving the

first portion of the elodngate arm back and forth;
a mounting plate for mounting the assembly adjacent a tank opening, the

mounting plate including an opening for alignment with the tank opening;

a flexible seal positioned between the plate member and the mounting plate
and including an opening therethrough aligned with the mounting plate opening;

a non-rotating elongated arm including a first portion extending within the
flexible seal and a second portion extending out of the flexible seal and through the mounting
plate opening;

an impeller connected to the second portion of the elongated arm;

a motor operatively connected for moving the first portion of the elongated
arm back and forth;

wherein the impeller is moved back and forth along an arcuate path as the first
portion of the elongated arm is moved back and forth.

42. The assembly of claim 41, further comprising:

a plate member supported above and spaced from the mounting plate;

the first portion of the elongated arm connected to the plate member for
movement therewith;

the motor operatively connected with the plate member via a linkage

arrangement.
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wherein the inpeller is noved back and forth along an arcuate path as the
first portion of the elongated armis noved back and forth. 42. The
assenbl y wb wzloadax2 41, further conprising: a plate nmenber ®appmor/esssabove
and spaced fromthe nmounting plate; the first portion of the el ongated arm
connect ediat 0 the pirgd KsdmiIPef cidipr42, IRMe ®Abpritingr ewi th; the not or
operatively connected with the plate nmenber via a |inkage arrangenent. 17
WO 02/ 094422 PCT/ USeppes sesndimgironythe ai@iindPyteof cl ai m 42, furt her
conprising: a supp i ' ; erein the plate
menber is pivotablgh%gﬁﬁgc %ﬁﬂggﬁ%ﬁ%bgﬁgB%??&kkﬁgFﬂ#ﬁ%ﬁﬁgﬁgnb|y of claim
41, furthee conpri $hewapsensbly bbaigm 4 xfuetheli aegipfisiogn t he nounting pl ate and
positi oned about the mounti | at e _openi ng: wherein e fl.exible seal

P aches to the. 1 ANgEe ishide o8y M naRGR: P I RH G hch dfout MBS o
seal conplateegeningbel | ows assenbly. 18

wherein the flexible seal attaches to the flange.
45. The assembly of claim 41 wherein the flexible seal comprises a bellows

assembly.
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