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The present application relates t 'm“\mmmm\wngenents, and no
particularly to mXxing arrangene \\gm n tank systenms. BACKGROUND
The nost cwowmbyatilized tank m Xxi ngeaysdtens utilize a poafsorissss ext ends
bel ow the liquid |l evel of the tank and has an inpeller attached thereto.

The shaft and inpeller COMINRARRANGEMENTIFOR MANIESerate flow wthin the
tank. In the case of cylindrical mxing tanks, baffles are often tines

necessary al ong the side wall of TEbaNt@OkrFienpor der to generate a desired

top to bottomflow Wile such m xi n% systens are generally ac,ceﬂed, t hey
can create probl endhs preseaiapplication teiafes todnkyng aFRAERMENS, pigt mese RaRtpwarly

"clean” typeniRingiaRsheE¥it PPHRM Gniedslmas those comonly wused in the
pharmaceutical rndustry, it is re the contents of the m xing

%ui red that
tank be fully enclosed and seal eBAGKSRQWEDenvi ronment. Achieving this

result with a rotati Qmaammannggtgizemhiﬁ.lixi@grs&&ag@&mia_eaaﬁmme,&&dextrerre! y

difficult. Attenpts have been to utilize  nmagnetic driving systens in

order to ebslow thetliguidieyelms ¢ tinkrand basan impglieraspched tharetor g hafiand snpglleryr o

' diffi ' i.0.: gk I f
cxpenel v, Sl Sk ACMBLNE) DA P 1EUL bECumAS Rl oo o on

required by ona l'ers cl ea
and expenstauks, baflesarahfiegitimnes necessoy kldngtbe sideswalbef the tank ipowder 9egererate i ng
arrangenent . whi ch . rew.eadi Ly sui | and

cl osed-t anéésﬁf@ﬁo g° bso;%tg'f'emvsv ; %%%lﬁﬁ'ﬁts}%%ﬁ Sggeﬁgﬁ?ﬂ%c%g%?’ntg&gc?? angenent is
provi ded f atatapwobleme th-deetsik miding enyiromnyentsem i ncl udi ng a tank defined by a

side wall, a bottom.and a tap..the top.incl udi t ni ng
t her et hr ough. The mF% FEPRP A nY e Pe ‘?’h’gé At g@é"g%nﬁ%#ﬁ%g Cta C(I’zl)gl %qugﬁgat ed arm
ext endi ng tded ggbplhdatacemeal indusiry) itieqiiced tiof the bentéresdd thetthigingtawk pe Gdlyed f or
novenent about pi yot_ axis; and an inpeller. positi on%g on tEle rmfor
novement t ﬂ'é%é%ﬂa‘i“ﬂ S%YF@ fW"i L Ff’vfrﬂ’éme"f'a%@,?evf%zﬁlf; %ﬁ@* Vih S RIPR 828 and forth
al ong an ajngpéRérRrmidethend chiiprovd dx@temélp UifAsulil AGerdptihave b Badeacitiliaad forth
about the pivot axis. In another aspect, a n‘ifxi n%. ar ra?ngerrent I S gr ovi ded
for a cl osPABNEHARIVIRSYRETS BPEieEn iRnatsct s Rped For Z0HRing S7als, BY} UES° SYS€Mde wal |, a
bot t om and,@ efyeRsivd 248 diffieMst th Halndid 4@ cfebn.| Baer, tRNAIRPEMNTEqUiBEEEt hr ough.
The m xi ng arrangenent includes: a non-ro .gg | ng el on%at ed arm
rotational type impellers make tank cleaning more difficult and expensive.
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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extendi ng through the opening in the tank, the arm pivoted for novenent
about a pivot axis; WO 02/094422 PCT/ US02/ 15555 and an inpeller positioned
on the armfor novenent therewith and within the tank, the inpeller noving
back and fwid2/oad4damng an arcuate path within the tank as tRET/@SVYS5350t s back
and forth about the pivot axis. In another aspect, a mxing arrangement

i ncludes a aha@xerﬁmuér%slao@ud@twahh for tovéniint thefediilail wlmcm the Bk tthp i ncl udi ng
at | east one o[)enl ng theretg”it , the arr qu&l E ri sing

non-r ot at i ngrelepmguingbackapd foxtha WWI‘E%F@G@ Hehopehs #Bem&“wési?aa‘b of the
tank, the anaYRinBsRthel ot BRYEMENt about a pivot axis; an inpeller
p03|t|oned on the armfor novenent therewith and vmthln the tank, the

i npel | er noving bac ko anatheraspach a MivpgarEReapeatiaclades gank hayioge side wall. fank as
the arm pi yglom Jaaﬁlfo@mé tép%élémleém%stfoh@oﬂehmgthemr&ghaﬂsiarwiagéneenn the

inpeller is configuréd to create a net circular flow w thin the tank. In
anot her asgreprising: amonitetgting slongefecharmexfendipg @wuawepmm% iniheitopPidhest em
i ncludi ng gut fkarPWoltd £6t n?dvgﬁleﬁf@wuta ivBIQk{sO idPélleR pdsitined dHfthd Seh fonC! Ud' ng

W
at | east one opem% ° t her et hr ough e m xi ng arrangenment includes:
bal | - and- smemenatbsrewﬁln gndyyeithin the fauki thedmpelier maeing bask end forth alopgian Qiﬁﬂtermv abl e

NS FopafE R e nasﬁle%ggmgb%k%&ma%u@&elpw@a%&%SOC ing in the

top of the ongated arm connected to
assenbl y; mpsl]ppmdnﬁgwsdmlcmednaﬂmvyanﬂw‘eﬁmm@‘att@& arm bet ween the pi vot

axi s and the openi ﬂga ﬂ?écpta%ﬂh%%ragmpe‘??ﬁ Qg%@fdgglfgr %Jug% Jsfapn- vertical,

I nclined orientation rove socC type assenbly
in the curinclddingh tankhndnm:derwﬂll,hbottonmémtopothed:bpomludm a leastione opeping nent

therewith and wt t he. t ank |1 path wthin
the tank a@‘erteﬂléouﬁ { fh cIRging S emf'ﬁ mc@gss eﬁ%l} A Soa&t i n%r%y S&épl\éﬁ%ur ved pat h.
I n anot her atpsehettop of theitankragd mvdbﬂn:hldngra caxvechp'dfm ayalbmatadmmbxﬂeshxpgr oviding a

d h h
oponi ng: - pIRVERRGPEIYE et e i cregars s SPnre RIS AR @R ( ani

provi di ng gséaty; larst;ﬁﬁrpaﬁﬁ&ﬁ'&lIon@lh@Hlbngakbﬁ arh aaweempmmg aﬂsdndethe)ngat ed arm
novi ng the el ongated arm hac forth to npve. the %E‘? (é .back and
forth throPRFRINg °rz§‘|‘a(‘,'ﬂ%l‘f"ég £ ngﬂt‘? in feengvgpical, inflined grigiation dWNE 4 1 i ng

net hod f or ygvdnfKofSletafnil 3y RbitFsS alieblyGh he cided ) Brgbinealpéler ext endi ng
within the tank through a tank openi nﬁiaaprow di ng .an extﬁrl or ., connection

poi nt for Positioedyighe & far movement tE%E?"é‘ A withifae-tanks, the igpefler mev/aging i n a

cont i NUOUS curidichathUitiMifthd Bk as thE BAILAMdRECkS: th! akseﬁiﬁgrrﬁ&@i(ﬂbngt KREne@pARCt i ON
bet ween an exterior _end of the elongated armand the exterior connection

poi nt; supporting t Heangthsrasaeced miring Q‘Pthad forp ok system involves 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; 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



| ocati on between the exterior connection point and the tank opening;
providing an inpeller on the elongated armand within the tank; rotating
the exterior connection point repeatedly through its continuous and curved
pat h whi | ewézmai2ai ng t he support | ocation of the 2 WO OPCORSHERIESSS

PCT/ US02/ 15555 el ongated arm at a substantially fixed position to result in
a repeati ngomgatedmﬁmht aciibdtdnéiallyi figee positionttdiresuligh a zepeating b vttt ofdhe hi n t he
tank. In anot ect a for xi ng pharmaceutical conpositions in
a closed "3 °r§9r§i‘ "i“ﬁ‘(?gnéhév‘t&“ébﬁ g a non-rotating el ongated arm

extendi ng wit hi n t hegn dnathér aspdat Dhiglhocafot' aum{nmemaagmca]rcwp@itms an i npel l er on

t he eIongated armand within the tank; |d|n a seal. n r rangenent
about the P8R ok ayseRyinkAINes PrOYifing apnap g’ltf‘ig@mteﬁg’nd'% gﬁ@&t‘@d m back
and forth ahag raa@anlabg/émngt ﬂ'oﬂﬁx‘ﬁ? al ﬁﬂ)ellé’ﬂbﬂ":ﬂe@lonﬁﬂé‘d(arﬁhrhdd fvarhinfihd thilgugh an
arcuate path wthin the tank

n anot her asp ec‘é hod for. m xing
phar maceut Pe¥King@sgrbiag arasngemenyabout the yalsppeping pndsglansatad atey; BIVOURS B¢ ovi di ng an

el ongat ed gbsBatedfafi BicR Andokth usbut @?WStQ@K)o{'é”'ﬂ)@Mgﬁll& bablodd fSHERiolgh andr ovi di ng
an exterior connection point he el ongated arm the exterior

connectlonafﬁWmatW%bF}@“?"K a cont| nuous and curved path; providing a

bal | - and- socket typg, an%fh@ﬁz%?éct Phefsd iﬁ?ﬁﬂikn?gbhﬁﬁﬁ{a@édn@il cBipositfoné M@ el ongat ed
arm and the exterior connection point; supporting the elongated armat a

support | oelaser ¢ank Bysteppiarolyas@reviding dnelongapiAsmer ST VI &waa traughgnk
openi ng; EHIW)%)[?{E pﬁ@w&lﬂgﬁl éx%no%bnh&ﬁor%&ﬂ%ttﬁéjel@{g%@% WeleRieHof he tank;

rotating t Tior connection point repeatedly throdgh 1ts continuous
and cur vedcquatdtionhéinianovablic irt a¢ontinupus 4nd cotvpbpath; prayiding adrllgnd segketdynsngat ed

armat as y&xﬁ% i3h b&h&éﬁ a];-l'e%t%:chgﬂé %ﬁhga?l‘?ﬁgted %ﬁg&f{dglhi&te?lof ERfé& 1brp&) fovenent  of

t he inpeller rou curve n anot aspect a
m Xi ng asssupbbrying the elongatetdiany altacsuapqrdmatlmsbqwmit@@merlomnnmgmﬂmtynd ncl udi ng

a m)u_nt i ngfhgl g‘l}ce fnl?n[%d‘)rov %‘g@ﬁ’m@lﬁex%%?ﬁe”%%at@d’ Arﬁ: %@T&vuﬁg‘l t?eﬂt% lig ‘i’&lng% the

mounting p or° APt gnment peni ng; a
flexible seaénorpmedtloapendt depmwélymhrbtgh 1qslcatt$u¢mlainie¢urmdd>aﬂﬂvdulﬁount ing plate

and i ncluding, an _gpenin t her et hr h ed wit t pl at e
openi ng: aTABRIPYE! ?f‘ﬂ?@%‘of)%ﬁﬁf’gtgeg ﬁgvﬁg bstagﬁ?ll} MBS Bosrt qng% ext endi ng
¥v: t hi B | t hEreﬁllilemiagépﬁatﬁﬁaﬁogmﬁltaf&eﬁﬁp’bﬂerphrbhglm’wmeﬂ eath 'mgmah& tad. t he .

exi bl e seal and through the nountin e _opening; r connecte
to the second port ?’b‘ﬁ‘o r?ﬁ@%?‘W%ﬂgh’?ﬂﬁmﬁﬂﬁB@@% fﬁrtol @%‘1 E‘)" connect ed
fﬁr novi lnlgasisaﬁblir irkﬁlﬁlgggﬁﬁdﬁﬂlhgg)i%te mhmolﬁiltmgg\atasdmmymbmt@ @nicogening, Ebe ¥\her ein
the inpeller is nove ck an al on rcuate p the first
portion of MPHYMEPRHas! e AP L iR i (PR B Honiofese

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



Wher e pharmaceutical conpositions are to be mxed, or in other cases, the
tank, armand inpeller nay be glass lined. O her variations on a m Xing

met hod and arrangenent in which an inpeller is noved within a tank through
a sweepi ngWoyR®9smR2 i on are al so possi ble. Each of the m xPEHUSe¥1585genent s
may be used in conmbination with cylindrical tanks which are baffle-free.
Use 3 V\ID Wg@%ﬂ@ﬂﬁcﬁﬁﬂthﬁt@ﬁfd@?ﬁemﬁh@d.mmw oftthé mixingt atvakgemiest ial S0
contenpl at e Further use of t m Xi rrangement in _contjnuous flow
tanks havi fRgtayus %fanﬁwvwgev °tta‘Pff‘B’[‘)g‘Hﬁ‘iﬂk‘ﬁq‘c ‘F@Tﬁ?ﬁ'a};ﬁ flow SR AP PG i xi ng
i's cont enpf;abshpissd.used herein the term"flexible seal " is intended to
broadly enconpass nenbers conprised conpl et el % bI e material and
menbers conprised offf yseddpreindhq rmyflexiblesgal] 'Isé“t%/f’&f é‘?a yﬁg"‘ﬁ‘g’é‘ﬁf herein the

term " el ongaheds @niprisddcoplefMestdickiBle iagsaidl and ﬁi&ﬁib@f@@é‘:ﬁpnswbﬁlﬁpwlﬂlywﬁerfber s,
mul ti-piece arm nemnbers, strai ht shaft t%/é) arm rre ers and non- straight

ar m menber Bexiprmaterighe Aopses-heren tyterny jclqnest ‘SF‘FtQ’éde fo broadlyencompass o f  ont

and side elhrﬁt\é@ta'rxﬁ%mmfersarﬂulﬁwvhﬁ{ Mexﬂsea@ SEhighE AN GPIBAY inelbéls and rlof- anot her
exenpl ary m xi'ng arrangement; Fi g. is an enlarged view of the upper

portion ofstﬁiggtar@memhegs 4 is anot her exerrpl ary mxing arrangenment; Fig. 5
is an enlarged view of tWBESCmFFIQI@OquI{E:DEAWH\TGE' g. 6 is another

exenpl ary m xi ng arrangenent; ustrates the upper portion of

anot her exenpl ary nFigsrid and8 rvg@gmmnds-¢|e§vat@n$@faae§wéarémw| on al ong
line 8-8 of anen ; Fig. 9 illustrates the top portion of another exenplary
m Xi ng arrang Fig. 10 illustrates an exenplary laterally oriented

m Xi ng arrangenent FigFI'gamltherieselmlmdéxi&wazﬁi"@nt along line 11-11 of Fig.

10; Fig. 12 illust r?@%m%ﬂ%ﬂ%ﬁdﬂ gptlhg{l%ehfotéﬁ&na(ifh;yr%egrl ented m xi ng

arrangenent; Fig. 1S a vat| s 13-13 of Fig. 12
Fig. 14 illustratesFan4 smmraxginmrxmmgnmazﬁg@nbnt with a nutating

I npel Ler shaft; Fi gFlg:L?lS an efil arge v1g\!v %Whgl.lﬁaglgp(lrﬁ& f%?g‘4j;5 of Fig. 14
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



Fig. 16 is another exenplary m xing arrangenent; Fig. 17 illustrates the
top portion of an exenplary m xi ng arrangenent including internal spray
balls and a m xi ng shaft with an internal passage; and Fig. 18 is an

enl ar ged vweomw2@b4dehe upper portion of Fig. 17. DETAILED PEBURI2AFSON
Referring to the drawi ngs, a schematic diagramof a m xing arrangenent 10
for a tankindlddés bahammvall n4,tstde wiatl a6 andaoplpatictel 8 The hoticomwalbf4 rayge. | A and 1

B. The tank 12 4 WO O 4422 PCT{ USQ2/. 15555, | ncl udes ttomwall 14,
side wal | F#vednthe grgbwfzjlé?{g?’?}ﬁbel"ﬂg‘{ﬁﬁg"bgﬁeoﬁqﬂbf °Pig%§e B@y%e&r(\?ed, t he

si de wal | %Aﬁmmob@ Wit dnroedis@therethronfia pe liqed ivél vdthinahe thk 1By slivevfatl |y open
or partially closed with an o I ng .t her et hrough. liquid |eyel wthin
the tank 1%0'i%“%%4“&?]°“3283 aﬂ?ﬁgﬁq‘%ﬂ? Do, thetank ﬂ’ﬂd‘éﬁl"@ﬂs %{’roifﬂpﬁ rgg{tends i nto
the tank agfinédalthi@s adipokiiBRldivathindHe taflo TR Gloaghtddem @b enag dlte fRFork sfned
within the tank. The el ongated arm 22 may .take the formo a straight

shaft, but 2 geighyshefidut equidtiake Qthexforms aswell. Theamn 2% isponpested %bﬁﬂ\?ﬂeéﬁ for

novenent  aRAUS pidotRki¥ 06, BAIndixAR opérdtiof tH¥atth DY isQiMicAba & ankl Hétthaubbut ke | S
pi voted back and forth about the ﬁe'VOt axi s 26 in order to npve the

i npel | er 2@iveia¥is 28 imordeste mova Beinpsher2f bepkiaad fsthglopg agypreyatepath 8awithiny ¢ o
generate f,oWnkd #Ein&atte e wiviihin thtg‘hlbﬁ. aéfﬂlitlﬁbl@“i"rﬂ‘)d'ix‘@eaﬁ BadhRvarWitiche spedd bih t he
| e

speed of pivot of the shaft an er less than 350 cycles/mn and
novenent obiveted thershaft and impellas lotsghan 360 pysles/min andrmayement of the agellehe t ank

di aneter. rbakd ] - ; | and

cont el at SPUE B n Bk Eb: PRy BHE BBl S B Ron i B D0 e
duri ng nor arapossibld and copemmatédo rihe Iddatiomoé the aronatp path withig theAank may:he fixpd
position of the | .. h . | : i ng the

| ocation o m{ 2‘0%155@@5’{‘@?3’5{%}19&; %Iogh‘égr’i%ﬁf ﬁ%?%ngl? %@q{etg%%%?lr?gr??ﬂtg ﬁﬁéﬁ%llxli/ot axi s

i s | ocat edorathew:m 22weay erdjwstable fig varying thedocatonof th2 arduate patht i cul ar, the arm 22

i s connected by a coupl 29 to.a.. re in . e _nmenber 30
whi ch is supported g‘b@%g{uf’tﬁgedteé"r? di g’ﬁg%p\%ott P’H%Ez%%@? Eﬁ%qﬁ,gthﬁi% o%p@%f(i%s 26.
Wi | e t he ofstke mfk R. Juppdatlarj the ste22fipcamerteddy jplcatpder 38 pbesuppat iprthenfami | y

descri bed, other su rt ..configuration re.cont l.at . lat e nmenber
i ncl udes s? ﬁﬁﬂﬁe@ﬁéﬁp & héﬁ%é%%&&r%gaboﬁ%%ﬁ? ?nﬁgor@ﬁvogtg?)b%gﬁg?/gggﬁég 2§haf ts 32.
The side shaile thelse affasuppspiothe damayf a plarahaniter is paimersly deséribdd] stheraugporiount ed
to a platform 36. A single shafi extending.between brackets 34 could also
be used. T?Fé‘wg'l“é?‘é‘s ﬁ’i—ffl‘fﬁ%?m%lﬁtc -b‘e )g’ttea'f“émt?eg rngﬁqu;esu@%wfuﬁgarg ﬁ@ﬁpf%foﬁz via a
bearing cronamkioR fespliveside shifk 32WThe el shifBa0i srehipportddedy bradkets/sraeber 30 may

? g { Ihgl glr géﬁiggigﬁ%g;%iutatg%totmhe {%Pfggézﬁgé’glp is‘lagtt hex%eﬂgings e%\}cvge% brra% eegst ?P ('.l'-O?lldr elative

also 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



either case, the plate 30 can be pivoted back and forth around the pivot
axis to cause the arm 22 and inpeller 24 to nove as desired. The arm 22
could alternatively extend through an opening in the plate 30, with
appropri at wosi2ab44a2) provided. In the illustrated enbodi neRCTURE/15855p of t he
pl ate nmenber 30 is connected via a |linkage systemfor novenent by a notor
assenbl y 3adjusféddrondinixingrogeratidno mihBdderatibn B}Sprmhdlhglm sdpisableasisenbl y 37

connects to I in rotat,i the lin i nkage 40 is

pi vot abl y E‘ E‘Ef%f"bt’q?lfwg °2I»‘§t°f\RﬁgE'P\g'f‘?lveP‘ﬁ?r? °§"‘b?€ot abl'y connected to
l'i nkage 43 \r,:hl chhl Mol thel 1ﬁlpenegbakynmn?ee$]@biaﬁ ﬂ'cﬁfﬁ?paﬂ'lz\ziﬂﬁrllﬁﬁtankﬁﬂ s
recogni zed that, the extent t he er a the arcuate
pat h rmay beAnPrafErpNch YA RS %d{;‘i@%ag’gutéd’j“ﬁﬁ“ég’af }s(?ﬂ{"?ﬁlﬂtﬁbg%ﬂlég ation to
m xi ng Opeth?duEEWhM tHefafti mzi Ext€hda Ninakk daﬁ@hleqnﬂ&w@emmﬁh@w dﬂ‘igﬁ ar9
controlling the amount of |vot|n\_?Frmverrent of the arm22. Nbving the

i npel | er beiteh a fank axip owld b vesticph White in theUyseratgd erpbogimpants Pt Figs. Y0zl dieu can

produce a gk G &G4 B¢ thﬂz&thlWAttbéféﬁoh&nft@tﬂﬁﬂ&bgq&s 3-9Y Witkin e thnkicRRt 1S
normal to the op en:}ﬁe‘gIP i hr ou he arm 22 extends. In the case of the
¥sthg

i || ust r at edlsehpgsagr #fc‘ﬁt@@we!l!wg‘ of ggdmpeller. Fapdugtionof thsnetrialater t i cal
while in the, Hab U§faf:lma?eq vﬁgﬁﬁgbﬁﬁp&ﬁlstﬁjctlﬁi &ffthe 1%9«31%3 ﬁl!ﬁéﬁillﬁstrafeank axi s woul d
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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
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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
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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.
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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
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P 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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purposes. The pl at e g5 e ihvahtidhdias Beclt 86¥EDEd aBové 1@&Béalltr9ﬁreﬂhﬁg agramhaft may
i nclude a key 354 for rgeventl ng rotation of the shaft. Qther arrangenents
coul d be p¢rdmdmftytsfthﬁreq@rlbwmpmn@d thst yariowychariees and modifications gepld be Wadee cases
the | ocki WO 02/ 094422
PCTI US02/ 1@%%!@9%?(3}1 Blffgééﬂﬁlg ahd Ié%ﬁsgvt]@angﬁgfgﬁéad\?rﬁgg%c%gg sage 356 extending
t her et hrough. Enmbodhatisckintedds: udi ng such a shaft coul d be provided for
introducing material into the tank through the shaft via a connection to
the portion of the shaft extending through the plate328. The passage could
extend all the way to the attached inpeller for introducing materials at
the point of mxing, could include one or nore openings along the length
of the shaft for introducing materials at any of various levels in the
tank, or could include both. Any of the previously described m xing
arrangenents could |ikew se include such a shaft with a passage
t her et hrough. Al though the invention has been descri bed above in detail
referencing certain enbodinments thereof, it is recognized that various
changes and nodi fications could be made, including both broadening and
narrow ng variations of the appended clains. Wiat is clained is: 11
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WO 02/ 094422 PCT/ US02/ 15555 CLAIMS 1. A mixing arrangenent for a

cl osed-tank m xing systemincluding a tank defined by a side wall, a
bottomand a top, the top including at | east one opening therethrough, the
ar r angemenwoc@mmp442%i ng: a non-rotati ng el ongated arm ext eRATH§OXISBugh t he
opening in the top of the tank, the armpivoted for novenent about a pivot
axis; an inpeller positioned on the @AaMSr novenent therewith and within

the tank, _the inpeller. moving bagck and forth. al ong an arcuate . path within
the tank ak the ar WFWB‘%"”@E’B%“@?{GWB‘?%W]%’B%W SY%%" B’F@S‘f‘géiq"%. 2. The
ar r angenengefiaéd ) £dido wall, & bbthad and@ngy, thsitspgncladisg 4o astiongepeningoned over the

top of the_ tank and exterior of the opening, the armrigidly connected to
t he suppor@eqe@Fouﬂg\;mgW@?‘é’mpf‘ﬂ?g'rmvenent of the support causing pivot

of the arm about t hgngi-NRiting¥lofigated arml BReriding AFGENERY opehing Inthélop of the t her
conprising: a flexible seal for sealing and fully enclosing contents wthin

the tank. Bk thearyppvated doranqvesnt about fPWOLAKiSy ei n the flexi bl e seal conprises

a bellows menber. ZninfRRerdotifstBe bR M al fod mbWntidnBihere WP hrddSwiften fe tank St
support ring securing a first side of the flexible seal about, the opening

in the toptheimpefer meying bagkiand fodhrdlong apappee path wihin thedankss ths M EWOBEnd si de of

the flexibhg g,@pﬁonﬁgbguh@,e?}@gpﬁqst. 6. The arrangenent of claim 3 wherein the
openi ng of the tank is defined bé an annul ar. flange, and the flexible seal

is attached to the Zhmaraagemanpefgiaim? furthgecompriingienent of clai m 3 wherein
the flexible seal @ﬂ@fﬂﬁ&kn%ef% BE 1o of BRhatk §hd BhdridPHARE BehiaBand PTFE) , 2

fluoroel astomer materi a per oroelastonmer material, or a“stainless
st eel mat esrmaigidigeontipeddto thersypnestfor rodvemeni therawithnmeementaf¢heisupnor er i ncl udes

first and §a%89€€\vot%ifﬁ{$‘aakﬁia§o%“h¥ QBRgaed blades, the first blade including a
e portion P '

general |y conc at afirst side and a generally convex portion
at a second side, t Mbke ywngemknbbfzthém 2dwthetiomprisingieneral |y concave portion

o e of Sthe frr o daelERSLE ke IRMMRaRILAN: Bhicfts RERANSL ghile, the TLTS!

side of the first acin ne si he arcuate path and the
first sidedof the ofhearrdofeubat offckaim Agvhewinghalflexiblogpplosmpases a dellovfs t he
arcuate path,, wherein back and forth novenent of the inpeller along the

arcuat e pa’tnﬁfn Yeates a net circular flow within the tank about a tank axis

5. The arrangement 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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normal to the opening in the top of the tank. 12 WD 02/094422

PCTI US02/ 15555 9. The arrangenent of claiml further conprising neans for
pivoting the arm about the pivot axis. 10. The arrangenent of claim1l

wher ei n t hwopi2wed42axi s i s defined by at | east one suppor PCEWaIA1SESSi ti oned
above the tank, a support connected with the shaft for pivoting about the
pi vot axi s9. the el omyairegeient ofictira |1 furtheticomptisingmedns ferppypdng the amm novenent
therewith, a tor, connected to the support via a |linkage system for
rotating t?‘Pé’“%tHgB'ES?ttaxﬁack and forth. 11. The arrangenent of claim !

wherei n theo.pi vot aXhsartanigéhmint sfethihy whierelnahspiva aeis isslefipdrbly aslesast bneext endi ng

at a point outside the tank and sitioned bel ow. the ening .in th t ank,
the shaft BERVTBREEROTEoned &%s@wﬁﬁﬁsﬁumfo&rfean%%wﬂ ?ﬁég‘&%ﬁk‘”gﬁgﬁiaﬁ%}’? t he
el ongat ed @ BivolRIEDBE clXfaaactinA Gigidlyafidunted tSMP PPpbr: for idvérhendtherwith, d ocat ed at

an internedi ate point along the arm nenber and bel ow the to ni ng of
the tank. motor qangecisd ta His SPRPATL Vigra ]W%ﬁeﬂﬁe%ﬁéf%ﬁtﬂgﬁ’&ékppgﬁga?kcﬂ%ﬁg venent of

the inpeller al ongTh@raapémbat 6F ciith N wheRa tREpidot ALk istefifidd|byat leasdBhen t hi n the
tank about a tank axis normal to _the opening.in t{:éotop of .the tank. 13.
The ar r angBiRpoft shaft extending at a ppiat Qutsidethrtank-and positioned,below isopening mfhe g ass

lined. 14y lne Bif SOHEERNS a Alppbrt ﬁéslinohemeveethatam@peﬂfngg thSelospied bmed of a
straight shaft. 15. A m xing arrangenment for _ a cl osed-tank m xi ng system
%

i ncl udi ng Eembayiexterrling fiame thepuppox; thepiyet|axis logatedetap iRtamadiate peint alengdhs ank
I ncl udi ng | : ugh, the arrangenent conprising: a
&in Amf‘r@%g aax?H(}%loQ\ptﬂE‘ io'BQ:gel'ﬁl{ke({fﬁ{eMtﬁl

non-rotating e arm extending through the opening in the tank, the
arm pi vot etl.f or nov&hesrrangdyeant oflairn |} ochergin back apd forfipmevementnfdhetimpellst on t he

arm for ”DXIE%E arb 44 B &&te%g?xﬁe’%\%:{ﬁhfh it tank bkt b B hkiCForiaMbNY back

and forth a an arcuate in the tank as the armpivots back and
f ort h aboutheopeningiiv the tepafshe tark. The arrangenent of claim 15 wherein the

openi ng | n%g he tan k %ﬁig%gérlﬁﬁpmﬁjauh g whtegﬁ tﬁé lgﬁcs, E\fgxl{o%)rlrd?;rlgélﬂ? are g%s 1}:%3 The

arrangenent” of cl ai er conpri sing: I vota unt ed
asi de the bdpeni ng aftie grangenment ofelaimn A avherinkthe arhds campmised ofiadigighishafect ed to

the supporfsfor Moy Qe lng e or STRNEIERE ming'shifert Rk « etRUST NG PI VO

of the armdbout thée pirvet a
defined by a side wall, a bottom and a top, the tank including at least one 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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18. The arrangenent of claim 15 further conprising: a flexible nmenbrane

surrounding a portion of the elongated armfor sealing and fully enclosing

contents within the tank. 13 WD 02/094422 PCT/ US02/ 15555 19. The

ar rangemenw®é62/4422m 15 wherein the inpeller includes fir®CTasok/sssond

di ametrically opposed bl ades, the first blade including a generally concave

portion atli® first Thesteangafendofytiarnaiwhprenairimpelfeoidcludes fakt aad sseaand si de,

t he second bl ade .j ncl udi er.al oncave n rtion at.a st side and

a gener al | $2R8HGY "BB‘FSF‘# @gdeé’tt R@é@ﬁ{ﬁg“c H‘gagfrﬁé iCPUEVERO! °“cffa%f5}1e first

bl ade faci fige mvaegreﬁbramoﬁvesl@om‘bn i ¥scéona sidé, ehef3adond dlade ﬁlbledihgﬁgéneﬁilyle of the
posite side of the arcua erein

ot her bl ade facing V\@ @n g)E f g V\%

back and fE)‘?“F?’I"erPBU’QPré'iﬁ irgksiqeraad a peporafly eqnvey RO h 5P “’B fhigs Mat es a
net circul gk fldt BMddMatiRk BwlalFonk 810K ofthOttuats fathihid &héifiest sid@ bfhé othér bldde t ank
openi ng. 20. The arrangenent of claim 15 wherein th npel | er includes

first and @é@éﬁﬂi"af@)ﬁwgéﬂt"&dﬁiﬂ@gﬁ aArpYpLe H&Fhaﬂ’é"sw’lib?‘ﬁkla@gf%@ nqyementREte pack and
forth novepgpfleQlion; R alrdm& phiBlorea@t PR cirdifir A6 Withi tRtaik HoBEd ik aisnet
circular flowwthin the tank about a tank axis normal to the tank
openi ng. Ztlo.ﬂﬂfh'éﬂﬁrtﬁwé?fé&t of claim15 wherein the pivot axis is defined

by at |easypone SURROktan gé}aénft of@ﬁrhtISWE@t@le\btlﬁﬁgﬁﬂﬁaﬁld&ﬁﬁKt andseRIPOT t
connected with the shaft pi vot i ngﬁh about the pivot axis, the el ongated
a

arm ri gi d gpresedrhlades, ths blades sendigured such thankpgleprdrferth mavame) qfithe impellsr or

connect ed Y { G BORow YRR e itk abQk &tk Gxil RématigPOr t back
and forth %IB L{}}Rga @%ﬁ*cr ahééa&heTJhlltg arranger%ent o“c a?mnl )\(Al/nerel n the pivot
axis is deﬂnemaobgmm | east one support shaft extending at a point outside
the tank, the shaft fl‘ﬁq : oned

adj acent t%e t ank o%gén;‘?\“%"’{'{%‘w 1ate g’&%dprlr% g? lse%git?%ﬁ(?&aﬂg F%ﬂr% he
support, t hupppt shaft pasqtusletl outsitiethe wkmummu@pmaptawsh theishaft fat mwgmghe arm
menber and_wi n a tank
naving a st o Pivolis R Bneste el il iBn 6 LARSRIROH o BEBLRY 02 2 8
openi ng t hﬁuetetwlrthmrgdstpr dohmeca:d tathg support vie o hipkags sysgm far ntating tlxb atppon begkongat ed
arm ext endi n nge %I’%ldg‘lﬂ gt opening in the top of the tank, the arm pivoted
for movenefit® 8l ER f)l{?t axis; an inpeller positioned on the armfor
novenent tRErew th Jhelamingément bfvdaitnd wherein the pivot axis is defined 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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the inpeller noving back and forth along an arcuate path within the tank as
the armpivots back and forth about the pivot axis; and wherein the
impeller is configured to create a net circular flowwthin the tank. 24.
The arrang®&aeeossf22cl ai m 23 wherein the inpeller includesPCrso2/ 88 second
di ametrically opposed bl ades, the first blade including a generally concave
porti on at side dndragenetly\d6h\@R pOrtidd 22 sBohd kid) HekEwbdbladaiecladidg agaenby al | y

convex portion at a second.sid t he.second bl ade incl.udjin ener.al |
concave poftFd PATion aty tf’)r§tts“§iaﬁ‘gé gengraly ‘éoé’?‘neé‘rpgﬁf’)? aE%??\%")? 8 Sr‘ﬁf gﬁgﬁ%‘ 0afa s e>c/ond
side, the fheffigst bladefaciag towakiont sidsof thd aclatefpathiand)the Givenside afitke sthetdladé t he
arcuat e pafh. and the first .aid of tgee ther blade facing toward an

opposi te sfA4BE HVardAn appass °B§Q‘€h"’3m% P¥he arrangenment of claim23 wherein
the tank ipgludes aiTht Sresmpeniboficlif23 &Meteintthe thrkdndludessar ledst dnetinletahd atThe
arrangenment of claim23 wherein the elongated armincludes a fluid passage
t her et hr oul§ASt PR O4tlE% r oducing fluid into the tank. 27. The arrangement of
claim 23 whgr ei N an TRXirfhiéienoftlanh 28 Meraih helingaed fmtifclades 2AREOrt and a
portion of the arm extends thrqugh the support. 28. The arrangenent of

cl ai m 23 weassage theretheough for inteoducing WHd i¥thetank.east one spray bal | device
extends W §ii n the tradkrangSnend 1A 28 VUEER AL eRbrict bAd MiRGnthishREB tdhe si de
wall is substantially cylindrical. 30. A mxing arrangenment for a m xing
syst em i nchupaeThndp Rogtise of thejame extengs fualighithe sSYpRPTL.” 3 bottom and a top, the
top includbfg at | eqft aiBenAPHY Min 28 VhEERIRUSHY is §BRd Bhd ANAKTRS bpray
conprising: a ball-and-socket assenbly positioned above the top of the tank
and novabl ball devisnertends withiadhegankh; an el ongat ed arm ext endi ng through the
opening iny4 he top ?&%%&Bﬂgén?éﬂkof didif 23 %9919%e"sgie%famiwﬂﬁﬁﬁfaﬁpcﬁiﬁdﬁéﬂﬁ

bal | - and- socket asse y; a support positioned along the elongated arm

bet ween t hd0.pi vot axi mixmgdrrangement fersimpiging systemeinludings tagk defisedniide ed ar m
in a non-v [ ' ' Walol

o - 858k BIELLBS 08 WAL g TG, . cfpen

posi ti onedcomprising: ar m f or novenent therewith and within the tank, the

el | er ToVIng |1 SugihEdoRiethl Il ok A: 85 of HE R AbROCKe!

type assenbly novesS along Its curJ
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.

3. 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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31. The arrangenent of claim 30 wherein the support is forned at |east in
part by a flexible nmenbrane which is connected to the tank and al so acts
as a seal. 32. The arrangenent of claim 30 wherein the curved path is
circul ar. 9®0208e&22r r angenent of claim 32 wherein the bal PCENEA56¥et t ype
assenbly is connected to an underside of a support which is operatively
rotated vi®.a not or A rditing heehod for artagpk mystem, de nettendgpBBrismger ei N t he support is

fornmed by a gear nenber.. and the. motor is linked to.rotate, {.he ar nenber
by at |east one int B'iﬂﬁ’émg&tnen'&’g"zv‘gﬁt?ﬂ%aéerd.a“ﬁsﬂﬁﬂt‘d’@ﬂ‘ﬂ‘é“ﬂfﬁ“@f?‘@ggz/ 15555
35. A m xifagk sphiagd for a tank system the nethod conprising: providing a
non-rotating el ongat ed, arm ext endi ithin the . tank thrqugh a tank
openi ng; providing B‘r?"idﬁﬁéf‘F'E?eﬁﬁrrP“tqﬁeee\iM@ggtﬁg%ﬂne%dﬁt na{hedm@ﬁ’t hin the tank;
nmovi ng the el ongat eghodingeapkgadichrh Gadkiund fortiiay Motd e Intpetiériback dndddrthand forth
t hrough an_arcuate LPath wi thin ttagg tank. 36. The nethod of claim 35,

a

further coftpushamgycuatRath withigthy | i ng arrangenment about the tank opening

and a portg@n of thghe koD cREm 35, Turktter éompriyingncl ose contents within the
tank. 37. The nethod of  claim 35 wherei

) ) a ocaﬁi on, ofwf he arr%&a}%e pat h
within the tank i sPPRVding asealing prangement phout thpjank epening apg 3 pRION Aty for a
tank syst efhndali8 afieto Yally GRINN dofilehd withRin@heitalikng an el ongat ed arm ext endi ng
within the tank through a tank opening; _providinhg an exterior connection

point for 3he el ongZhemetipdef claima 3@ wherpin g location i heareyate peth MiithinghelBtle in a

cont i nuous;3dy felkiVeM thabhdk, Providing a ball-and-socket type connection
bet ween an exterior end of the elongated armand the exterior connection

poi nt; suppbrting t Aenisingmsthod dorartsnkaystem, shegpriad cPBEREMGN bet ween t he
exter | of connect | og il SRddiinh SR dHESAIHASIe RERWEAAG bR opéigl | er on

the el ongated armahd w thin the tank; rotating the exterior connection
poi nt repeatedly thpouidingansxtedniconngesion paintifor thg elpagatad#rm, thiheNtdioFmi nt ai ni ng

the Suppor {04 bR Alvabidfy PLARARLEMIUM Mo SubSLaNtially i xed

position to res peati ng novenent of ‘the inpeller through a
continuous curved peovilingiatbialliand-$peket 4k 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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39. A nethod for m xing pharmaceutical conpositions in a closed tank
system the nethod conprising: providing a non-rotating el ongated arm
extending within the tank through a tank opening; providing an inpeller on
t he el ongawednapsaeand within the tank; providing a seal i nBCBURGI§sAsENt
about the tank opening and el ongated arm pivoting the el ongated arm back
and forth ghout a piaviEthddGorBixRg bhembdépidal @mpodiaans immclodedndnk syskemntigh an
arcuate path within the tank. 16 WO 02/094422 PCTI US02/ 15555 40. A net hod
for m xi ngMphH $PHPESNEcal conpositions in a closed tank system the method
conprising: providi p@vidihg@h eRgEteadmRbxteitganidinthe tahk thtdugh b @nk apeinghr ough a
tank opening; providing an exterior ponne&titﬁn poi nt. for the el ongated
arm the exterior POHABERN SHEHGCAICGHGY RYPLIT the glonggfrdiapmdhreXIssiar cur ved
path;  provighgoRpdia!hovabld msok@iuolyie e B8 | on between an exterior end
of the elongated armand the exterior connectjion point; supporting the

el ongated arm at a BOpdins® bplland-sogket tyne casaectiompetusanap eyterioreahelthe i on poi nt
and the ta&&@@&%ﬂﬁtﬂé&%ri@i&ﬂn&ﬂoﬁﬁﬂ?ﬁ! l er on the elongated armand within
the tank; rotating the exterior connection point repeatedly through its
continuous and cur supgorting the glengatedram atrasuproridoqatien katigss the exiseiah i on of t he
el ongat ed . i .fixed position to result in a repeating
movenment o c@%%@tfﬁ}?@?@ﬁ'}cgh&%% continuous curved path within the tank.
41. A mixing assenbpspviding anbweﬁerrﬂgth@l@g%t%mn anf ithindbetank; conprising: a
nounting plate for i |y ad] ! i t he
nmounti ng plate incl Wﬁé@%‘%ﬁ%ﬁ?’z‘ggtﬁﬁﬁ%ﬁgﬁg tthl\%uélﬁlf%%ﬁgﬂ?glrl\sﬂﬂgpeni ng;, a
fl exi bl e seavedpathiwtilo methtdisngube suppirelopdtian ef tre plbrgatediatn atresubsiantielthg pl at e
and includjpng an..openi ng. therethr | i i i te

openi ng; ah’ﬁ%r?-o ?'8?'{; ireﬁﬁlgg'laorn%eg{l&fgg‘r%%e@r?(lf:ﬁ’gixﬁ%e\g‘re%tn'fn}@g? E%'gﬁ%ug%"g%(d?endi ng
W t hi n t hepatl withih iHegankeal and a second portion extendi ng out of the

fl i bl | dt ugh th ti | at i . N
connect ed T t ho. seATPBSHERER Fmanthe st s R BHSHY cobrpe! |

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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a notor operatively connected for noving the first portion of the el ongated
arm back and forth; wherein the inpeller is noved back and forth al ong an
arcuate path as the first portion of the elongated armis noved back and
forth. 42. woe/s4igznbly of claim41l, further conprising: BCPUaR28558nmber
supported above and spaced fromthe nounting plate; the first portion of

the el ongaded ar m CTORRSEDI dfelairh 62, Frdicecompritieg: f or novenent therew th;
t he notor operativel é}/pconnect ed with the E%altae menber via a |inkage

arrangement. 17 WO DSPPYLIINIPEfiopidnomwsBEPAS: The assenbly of claim 42,
further conprising: wheteif thephiié menfbe Rchivogabiyrcometiee taeisippirg pl ate; wherein

the plate nenber is_pivotabl on ted to the support. 44. The assenbly
of claim4®¥ furt heﬁ%ﬁﬂﬁﬁ&%ﬁg?m gﬁ%\"ﬁﬁb@“@?f‘@ﬁdi ng fromthe mounting plate
and positioned abouj nidye exfndivg it thp mdliRing PR and posidunedibout thembimixgbl e seal

attaches to the flange. 45. The assenbly of claim4l wherein the flexible
seal conprPldesredinge| [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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