;e3e}i zddeTf dPg(i 671 Ti TAN1 23 Oct ober 2003 VI BRATI ONALLY FLUI DLY STI RRI NG
APPARATUS BACKGROUND OF THE I NVENTION 1. Field of the Invention 5 The
present invention relates to a vibrationally fluidly stirring apparatus
havi ng a vibration vane which is vibrated in fluid such as liquid to
generate vibrational flowin the fluid. 2.;Description of the Related Art
The i nventor has proposed a nethod of stirring fluid w th23@dtoger 2003
efficiency in which vibration generated by a vibration notor disposed at
the outside of a tank to be charged with the fluid is transmtted to a

vi bration motor nount ne%ﬂﬁ%TI@H&ﬁYt%1HD0V5ﬂ§ﬁRHW3ﬁﬁHéRMﬂ§posed in the
fluid via a vibrating bar so as to vibrate the vibrating vane at an
anplitude of 8 to 20 nmand at a 15 vi brational frequency of 200 to 600
tinmes per mnute, as shown in PACRGRIND3OEAHE TRVENGNANP! €. I n the above
met hod, as shown in Figs. 9A and 9B, the vibration notor nmount plate 40 is
supported on suppoieldnefibges [d&ndtibmched to t he upper edge of the tank 13

via four coiled 20 sp%Lngs 21, within each of which is received upper guide
rod 23 fixed to the vilBf RIESANBNEEN HGnFelRtaseta@ Ahbratdrerl huifdsidlod 24
fixed to the s : halh 4 e r.at i per at ed,
the | oad excer?gﬁﬂﬁﬁggggﬁﬁﬁéﬁgéﬁwégé?%813?“%§§2W%% aﬁga 1§ngﬁFﬁze§o'Ee

occurring due fouidgubkcdaNigmdtoceideedteyi9P4t BhadNel dwhenneiglherhood
thereof is considerable. In addition, when the apparatus is noved or

transported, tRe Rfsgeirpiont pbrthsf Relatedodted spring 21 and the | ower

portion thereof tends..lo .beco in disalighment, with_each other as shown in
B oS, 108, 10C from t RS dPAFRGITy has AraPeRGhA. PRENIGOT AT SHI LHfS HarRor o

Lhe 2o, unoato guide digde Ahc! | £hnleh 3 beAL il Bod e Aotk ddn ddoks

-223 Cct ober 200 I to recover the nment of the upper an

portions of theéismiskddatsphiengutdidofofFiagsanid @B, bl @Bargdd Wavh deHee feensiiger ed
t hat a tubul ar rubber nmenber having the sanme shape is used instead of the

coi | ed spring Pnansgipbegtera iksatipumaton mepet mesheer thenivma@fficient to

substitute for L SRI ecause t.he  tubul ar..rubber nmenmber cannot

maintainits sﬁg%gtﬁﬁha&a\%gr }S(ngegi]rnegﬁ?o UiAeVid ReV rﬁ?é%oqz?ri 1O ta}‘?e%o

vertical di reri&%tbSt}%%bFﬁﬁn@nvéx{EaEUé}Waﬁ?lfMaQeéf ERBeI0 ml abd1@itt Ybul ar
netallic nenber is attached to the outer surface 10 of the tubul ar rubber

menber in dbdeviliratimnat dirnqidneystii@80i to tiIé tviaresi pat mdihueet iagnshdwre iheat
generati on occ$§s ggg 6 the friction between the tubular netallic nmenber
and the tubul att+3¥BEs0 HenbEIr exBMBIMVARY OF THE | NVENTI ON An obj ect of the

present invention is (o)A j hrat | y. fluidly,stirripng, apparat us
having a vibration abis'grtg]fan‘)éﬁoqrr’g %%Ho\l%hi %%%ﬂgw&olﬁsw%%t §é W({ ﬁgmukegi | ed
spring made of vitetalon 2 the aRiuditNgldte 1He&sPEESIM el HERLPMIDt hBmirder to

attain 18 attached to the upper edge of the tank 13 via four coiled

20 springs 21, within each of which is received upper guide rod 23
fixed to the vibration motor mount plate 40 and lower guide rod
24 fixed to the support member 18. Therefore, when the apparatus
is operated, the load excerted on each coiled spring 21 becomes
great and the noise occurring due to the mechanism of coiled

25 spring and the neighborhood thereof is considerable. In addition,
when the apparatus is moved or transported, the upper portion of
the coiled spring 21 and the lower portion thereof tends to
become in disalignment with each other as shown in Figs. 10B, 10C

from the ordinary state shown in Fig. 10A, and furthermore the

30 upper guide rod 23 often falls off the lower guide rod 24. It is

»



t he above object, there is provided a vibrationally fluidly stirring
apparatus conprising a tank for accommodating fluid; a vibration generating
portion containing a vibrator; a vibration absorbing nenber di sposed

bet ween the tank and the vibration 25 generating portion; a vibrating bar
operationally connected to the vibration-ggnerating portion and extended in
the tank; and a vibration vane attached to the vibrating ®3arQctaher 2083t he
vi brati on absorbi ng nmenber conprises a rubber plate or a | am nate of rubber

pl ate and netal plate. 30 The vibrator, may be i bration tor. The,
vibration | | dlﬁl@ﬂ*o&érf%@dﬁfg*é}?eﬁb%sﬂﬁkjnboﬁaitgﬁ URPET AR OBRGERONG L B

may be attacheq)ft ?héhceoi\iiegrﬁriiﬁge@b%? lt’)iéég WEQFl At | east one rubber

;
plate may conprise a Sponge Tu I"ayer-"and d d rubber |ayer. The

vi bration absorbing merpeburRbebEoRagEtdPRAGE AN tabPRHT POPbeY mekber 5 upper
edge of the tank. The vibration absorbing menber nmay be.Eom tioned on the
entirety of thédavpperthedgenofshabe isanked Theteddoat thn cabsest siengngredber may
be positione 0 as to seal the u r _openi ng, of, the..tank, The vihrating
bar "y pase t ROSGUR o et Bt AReR DR (VG Dh PSR L5300 bi i SHEHGERLF n
such a manner t 4 f et LPraies Rafbek Scddhogont act
with the inner]@gcgﬁ%f&g?ﬁgggﬁgtﬁ%&gﬁ% Sﬁg ruu\gg? p atg. Th(tae v(l: braoti onal |y
fluidly stirringiappat dttyssigfpet he prveseivali denition wiey the vibratdonpinse an

inverter for controlling the vibrator to generate any frequency in the
range from 10 tthespertical 1dirpesion disdexeered san thedtubplana ubpparnangsr of t he

P be ponder Tinehe kB &R nctafid Fnbur, 2 ateicBel °2he FeF fiRERS N
plate as theyVidy ahh oRPSPIRILBGS THRABEF ifnUBFdérOg§bﬂ;lﬂtn%(§9€iiﬁersgglil%ﬁr%]e”@ﬁr t hat

t he rubber plate absorbs the vibration generate
gener at i ng por ttihenveotitcail nd g ct ben,vitbe dteart, gérerat idibeccptatdeeoto Hheh t he
rubber plate and the netal plate hold the wejght of the vibratjaon

generati ng por tirdAtiehPetreen, ithe adtubyhar detpbhicherker enditheeftbylary ¢ he

vi brating bar. rﬂ%ﬁe el?n%re plate 25 and the netal plate in the | am nate may
be adhered to each other B’y adhesive or may be nerely stacked to formthe

| am nate. The thickness of the lamnate is so determined as to be capable
of holding the weight of the vibration generating Porti on and absorbing the
vibration appropriately so as toSUMABY fGicTBRtINVERDIGN ansnmitted to the

vi brating bar and the vibration_vane. | -423 t oner 2003 As conpared
with the conventional Al B %ﬁqtoﬂgltﬁf Pf%ﬁed‘ltyl%‘fqn%??lglsaﬁf)a‘fr&"@ée Havi ng
coiled spring t i { rdai: ng: rat rding to
the present i nv\bél%tg ?tc/)in(p{?gg&t éﬁp g’?I%Evl\npﬁlgd%%génr{aggg?@@%h@r‘}ég@gﬁ troubl e
expl ai ned wit h abebebBiac denberr-whsch 18Bcémst10&dd wirtidutgcel lddr apsipgr hady t he
apparatus, because the vibration absorbing nenber does not use coiled
springs, but u$dsmatalibber plate or a lanminate of rubber plate and netal

plate. Furt ?gr ore, | tAc'c%r&)Pnsgs It(l))lt(?]et 8réss%6rlxlt }rmr]v%ntt?grlﬁ Vinnt (g]r erxleto attain

the above object, there is provided a vibrationally fluidly
stirring apparatus comprising a tank for accommodating fluid;
a vibration generating portion containing a vibrator; a vibration
absorbing member disposed between the tank and the vibration

25 egenerating portion; a vibrating bar operationally connected to
the vibration generating portion and extended in the tank; and
a vibration vane attached to the vibrating bar, wherein the
vibration absorbing member comprises a rubber plate or a laminate

of rubber plate and metal plate.

30 The vibrator may be a vibration motor. The vibration




10 vi bration absorbing nenber and therefore, even if flanmmable gas is
generated fromthe fluid in the tank when stirring, the danger of explosion
is very |l ow without costs for enploying the expl osion-proof type vibrator;
it is possible to suppress the vaporization of volatile 15 sol vent such as
|l acquer, methyl ethyl ketone, nethyl isohutyyl ketone) ethers, esters such
as ethyl acetate in the fluid) and to prevent |eakage of 28@atoben2P0O8 from
the tank to the outside; it is possible to prevent inflow of contam nant
with air into the tank and therefore it is suitable to use the apparatus 20
in treatment of8eMesatEfd Parting and the pHyatpne hay Bmarhgeatbrchednko fibel y
with the fluid at t t.r.eat nent  perfqromance becagnes higher, because
the fluid was n‘&;%fégé‘%'{ ea‘?g%rql& t?%ee‘"%ﬁﬂt s‘{tdgeS?Pt%S P el ?1‘%. fia¥he hi gh
vibrational freg@Rcye o shotEe YuBbA! 199 ah@r £&oi1$d Us@ber ATl efd THe IS
possible to |l ower the noise level even if the high vibrational frequency or
hi gh vi br ati onalibfet ten iabsudecg BRINEF RESORI O i@ho¥d DhEa DRAM DS fFithe 1 i s
a cross-sectjonal vie sggmﬁng an enbodi nent  of 30 a vibrationally fluidly
r

stirring appar #AH8T o nget §akkhe The|vibrasan @bsedme2nemPesr Baehe
I nvention; Fig. o%ié?or?edcﬁgsafesgﬁﬁr%qgl o/ 'ta¥ %ﬁbge‘?" Q@%et e enbqdipeng of the
5 y t rdi ng

vibrationally flui stirring apparatus acc 0 the présent

invention; 5 Figbr3tich ab®biingi mwmbel hdie bei pasttionad lsy A Wodk¥a Bttheri ng
apparatus according to the present invention; Fig. 4A shows a schematic

pl an vi ew of a UPPBF aqresni nabslotbe nignde nher vibrafs ng4imramdy 4@ssholraughchemat i ¢
pl an vi ew of v ons 10 of the vibration absorbing penber; Figs. 4D and

riatj ;
4E show a cros?’-oégp%qr@r?gl 10t tsfbftaﬁéﬂf\’/ia(?ﬁaﬂ?% | bt AgSUfnBfanngr gs. 5A
to SE show f§onhayi g4 QhitexatREsse oF LA vibrating bar is in contact with

the inner face of a hole formed in the rubber plate. The
vibrationally fluidly stirring apparatus of the present invention
may further comprise an inverter for controlling the vibrator to
generate any frequency in the range from 10 to 500 Hz.

15 The fluid to be stirred by the apparatus of the present
invention is typically a liquid, but is not restricted thereto
and may be powder.

The rubber plate or the laminate of the rubber and metal
plate as the vibration absorbing member functions in such a

20 manner that the rubber plate absorbs the vibration generated by
the vibration generating portion containing the vibrator, the
rubber plate or both the rubber plate and the metal plate hold
the weight of the vibration generating portion, and the vibration
is transmitted efficiently to the vibrating bar. The rubber plate

25 and the metal plate in the laminate may be adhered to each other
by adhesive or may be merely stacked to form the laminate.

The thickness of the laminate is so determined as to be
capable of holding the weight of the vibration generating portion
and absorbing the vibration appropriately so as to be efficiently

30 transmitted to the vibrating bar and the vibration vane.



vi bration absorbi ng nenber; 15 Fig. 6A shows a cross-sectional view of

anot her enbodi nent of the vibrationally fluidly stirring apparatus of the
present invention; Fig. 6B is a plan view of a vibration vane in the

enbodi nent of the vibrationally fluidly stirring apparatus of 20 the
present invention, Fig. ? shows a partially cross-sectional, “perspective
view of a variation of the vibration absorbing nenber; Fig3 ‘@ober 20pBan

vi ew showi ng still another enbodi ment of the vibrati onal | y fluidly stirring
apparatus of the present 25 |nvent| on; Fig. 8B is_a cross-sectional view of
the apparatus of Fig. “SACORRayedoi thy thecqoaggn%wﬁﬂo%raw@wldwoww@

conventional vifr ?’H%:%Ipb %Julél gé\ym]%t E5{le{&gs&p121%r ghg% gg %O@ %rl?slBprl an

vi ew of the conveén fationa

stirring appar aeuser artheFhgsaratQé éc@oi"@ﬁgalw thePBFédatlt YheWtbnt & the
conventional vibrationally fluidly stirring apparatus. 5 DETAI LED

DESCRI PTI ON OF fPhEoPREFERRETIAERBODI MENTS Enbodi nents of the vibrationally

fluidly stirgring apparatus according.to t ese vention will be
descri bed vvi%h refer er@@ F¢ oS RE Eﬁﬂé‘aﬁlﬁg%xp Biepd t}érﬁfr}?f%'i*c@ éachigs. 108

Cross-secti onaltovq@gvqu 80 0 o MRS IBAL ; 13T tﬁé‘%&ﬁ@t@l@ Oﬂeacjaﬁef’l#e' dly

stirring apparatus of e present 1nventicn a plan view of

this enbodi rrentmeagmn dbeoithiAg aiember edvest akensal @cngehl @ﬁﬁnésx biNdsds Y' of
Fig. 3, respectively. In Figs. 1 to 3, reference numeral 13 denotes a tank

15 which is char gubbesi Phate orqai kaminate @fhaubherr plate Rod eredatepiateeral 18
denotes a support nenber fixed to the u e of the tank 1 ef erence
numeral s 14 and 15 deRSf &M ™9ffr dtli & 91‘%@651%&8 seaf t?pﬁt?acﬂlf %ﬁbt Rount
menber reSp[?Ctv'lB?éb’lonTQE%bQHE%ém‘bHFean?i Yh&olon generating portion. 20
Ref erence nunerals 1 1' denote an upper netal plate and a | ower netal
pl ate, respectively, &mdnrﬂf efllmmwé)laugmcr dk gerdeatédSramrilebétuid dhethelhese

constitute vi brat;"on absor bing menber 3, which _is disposed between the
vi bration genertaf eﬁo?ﬂFd“r%n&noF}lehéa'ﬂé’éﬁ“kOi?XPTﬁ‘éIQprérVde10‘bwelrthm1t al

nuts 17 to for ar Y am naPEeEhe R Pudt BiCnisdFEs HpenErBaDs s artached to
the tank 13 in such ajimaeostisite Ebesdp@‘x‘\@és f’@hbairap@'r@&@tljon gnd,dihe; ppport
menber 18 are fixed to each other by bolts 31 with packing 12 30 interposed
t her ebet weekb. FThkvartbsach ars decmreat i mphydretilon kstone, methyl isobutyl
ketone, ethers, esters such as ethyl acetate in the fluid, and to
prevent leakage of odorous vapor from the tank to the outside;
it is possible to prevent inflow of contaminant with air
into the tank and therefore it is suitable to use the apparatus
20 in treatment of food and drink;
it is possible to charge the tank fully with the fluid so
that the treatment performance becomes higher, because the fluid
was not scattered to the outside of the tank even if the high
vibrational frequency or high vibrational force is used: and

25 it is possible to lower the noise level even if the high

vibrational frequency or high vibrational force is used.

BRIEF DESCRIPTION OF THE DRAWINGS
Fig. 1 is a cross-sectional view showing an embodiment of

30 a vibrationally fluidly stirring apparatus according to the




_7_ 23 Cctober 2003 nounted on the vibration absorbing nenber 3 at a
central position thereof away fromthe support nenber 18 in such a manner
that the vibration notor 14 and the upper netal plate 1 are fixed to each
ot her via the nount nmenber 15 by bolts 32. 5 Reference nuneral 7 denotes a
vi brating bar, the upper portion of which §s connected to the vibration
absorbing nenber 3 at the central position thereof w th u28 @étobat 2023) 20
and rubber ring 19 used as a vibrational stress dispersing neans. Reference
nunmeral 10 denote a vibration vane attached to the 10 vibrating bar 7. On
the vibrating Bagsent 4pwediong are di sposed between the nei ghboring

vi bration vanes 10. The_vijration vanes,10 each hel d b per .and | ower
vibration vane fixi ng? 'nbzgrlg 3 £18R% %‘tlﬁ)ﬂ b’bg‘f’ﬁhé’ﬁé%gg au(?‘eae %Qr‘f‘é?ffﬁt o1
interval . Ref e'tﬁélcﬁb%ﬁ%r?dl_lz fienal st rhite fBpa ol di H&c&ﬁ&@n%pﬁP%ﬁ 8,
vi bration vanes 10 and 15 vi bration vane fixing nenbers 11) 11' on the

vi brating bar Predfecdnphesntabnpaterial of the netal plates 1, 1' are
stainless steel, iron_. copper, alum num suitable alloys, etc,_ The
thi ckness of® the metaFifi at é§ 2 plan yiewpf (thesyibratigpakbeadprdly2o Materi al

of the rubber Qlcﬁl n rjé&arfag{l@egr&giggéﬁ%%p{a}[b:agl.gsgnt{lbgﬁen%gg%{uI cani zed

nat ural rubber; "an er a er n'1so or ined in JIS

K6386(1977). Exanpl esrpf. sMntheild 6 seHihati @mpaf v woptensibphbam nitrile
rubber, nitrile-chloroprene rubber, styrene-chloroprene 25 rubber,

acrylonitril e- busediiogemembieber ) i soprene rubber) et hyl ene-propyl ene-di ene

rubber, epichlorohydrin ruhher,, B al.kyl ene oxi de rubher, fluororuhber)

silicone rubber, urethéﬁ% 986ﬁ5¥?cp§FV%6l?ﬁﬁ@aFﬂ%HgP? Yieds phovard at idfiser

(flame-ret grdegds rgg%bgggﬁ.a%g%s%ﬂ)%g tRELsMbber plate available in market
r r

are 30 natural rubber plate, insulating rubber plate, electrically I _8_
23 Cctober 2003 conduBigsesDudhiedEpdtatwea @idssresdtibanl viekbef the. 9. NBR),
chl oroprene rubber plate) butyl rubber plate, chlorinated rubber plate, SBR
rubber plate, Yibpiatdae ahsepbingmgmesrif| uor or ubber plate, acrylic rubber

pl ate, ethyl ene-propylLene rubper..plate.. 5 urethane rubber plate,
epi chl or ohydrin rubbekl%ﬁ'apg,g) PFeShut AF eintv 1Pt iHe PXRTRLES O?tﬁ]es preferabl e

to use rubber p{gtAigRAGREHIM Gehér:having properties of rubber vibration
i solator defined in JI'S K6386(1977), especially having static nodul us of

el asticity lisn shear ofig thda &®wsgh/anBs-pectfienablwied 4 ahOtHdy kgf / cnR) and
ultimte el ongation of 250 % or, nore. The thickness of the rubber Elate 2
is 5 to 60 mm £EROERERDIE, the §/ibratiHendy of ladAbyrdti Er HigaarRaraiusf ok Hae
vi brati on absogbi rn.:3..1n Fig. 4A, reference nuneral 5 denotes a 15
hol e t hrough V\Elbé ttggm\jel trlg?i ng bar 7 passes. The vibration absorbing

menber 3 seals the Uppes. @Pend ROpDin thewt@nlk +Boralien ivimer iglig@et er of the
hol e portion of rubber plate 2 which
embodiment of the vibrationally fluidly stirring apparatus of
20 the present invention;
Fig. 7 shows a partially cross-sectional, perspective
view of a variation of the vibration absorbing member;
Fig. 8A is a plan view showing still another embodiment
of the vibrationally fluidly stirring apparatus of the present
25 1invention;
Fig. 8B is a cross-sectional view of the apparatus of
Fig. 8A.
Fig. 94 is a cross-sectional view showing a conventional

vibrationally fluidly stirring apparatus;

30 Fig. 9B is a plan view of the conventional vibrationally



is a part of the hole 5 of the vibration absorbing nenber 3 is
substantially equal to the dianeter of the vibrating bar 7, 20 while the
inner dianeter of a hole of the netal plates 1, 1' which is a part of the
hole 5 of the vibration absorbing nmenber 3 is slightly greater than the

di aneter of the vibrating bar 7 as shown-iga Fig. 4D. Figs. 4B and 4C show a
schematic plan view of variations 25 of the vibrati on abs2dctypbee2DO3 3.
The vi bration absorbing nmenber 3 of Fig. 4B conprises the first portion 3a
and the second 85%. ontBbf.the faci ngréed es of which are contacted with
each other. Thé Vi Bracitéh! HEs8PRTH  Rerfl® 3 of Fig. 4C has opening 6 while
bei ng positioned on thﬁqégntllor;\ew AC hRe MBRREi 80980l £t Bife 3Qni @i oha1 |

23 Cctober 2003 Figs. 4D and 4E show a cross-sectional view of the

vi brati on absonbbngtivmabéy f3uidsy stonwnirignapparatds) a flexible sealing
menber 36 made of soft rubber) etc. may be used to perform perfect seal at
a portion where the vibrating bar 7 5 passes through the opening 5 or 6 of

the vibratiop absor bi @?Tmﬁepgﬁ%ngm%fpﬁﬁ ®RER . Emﬁmgﬁsageous if

t he apparatus is used for vib lurdly “stirting of "any fluid which
cause a generation of Ehasdinéntgast thbS@AbratfARe ]l yhenedt pestilkexidl e seal i ng
menber is not 10 used as shown in Fig. 4D, a sufficient seal can be
performed on thepdeatius afcaridéng urctherprekenhd nvabbieon pl bt de2dedcrtibed

vi bration absor bing e(r}gerrber 3 i%t&at f he expansion and contraction of the
rubber plate ZW&%llﬁ BEIEF BUFG e i’5R% Y185t he vibrating bar 7 to the

consi derabl e extent a h hCf eat S I, S smal |,
because the anpli tude@ggg'viqb%gétl%ﬁggﬁéatcﬁegv?%)?gt?%gﬁgg?f %ieg %flt%g 30 mm
preferably H t enBédimentnof ehpr efleaabbnall fuiddy reeirckige appArdtusSEF Stiew
front view of exanples of the vibration absorbing nmenber 3. The vibration
absor bi ng nmenb@reserdf ipventing, jand feg.sanes & rlpatview ¢f ddislemhedipentthe
vi bration 20 absorbi.n er 3. 0of Fig. 5A conprises,tretal ate 1 and
rubber plate 2?1%% l\llgB at i ‘éﬁ%’&r%&é’ (?ﬂ?eg?ﬁeso?('f\—’i gén%S&ptor‘ﬁ%ri ses upper
metal plate 1, FE'%PG‘J, rubbescipbpfe 2, lower netal plate 1' and | ower rubber
plate 2'. The vibration absorbing nenber 3 of Fig. 5D conprises upper netal
pl ate 1, upper rubber IplE&igs.2] 126 3| ntefierentcanenemntlall 3pdaioted s thaker rubber

plate 2' andsol ower netal plate 1'. The thjckness of the internedi ate netal
plate 1" ist0. 8hich 16 phstgsA widdnpl blauidi LI thebe imtérrrss Referanseupper and

| oner netal pl v 14l t g 10 to 4 for _exanpl e

nment i oned abovg_?ﬁ%ar]%céét éen%lE%%ea!r]%%%{’%{t [%)F"él%eg %1 ?Pgﬁm%e tuHBe%g’%\ng&Zti on
generating porthenaardl§ hRelter@iceBlmraPh at€ ahd 15 denotel@ vata@ibeber 2003
secured to the support nmenber 18. The vibration absorbing nmenber 3 of Fig.

5E conprises upptar motdad ybaakion mpbaremonet mlempémt eedvectamely.uBbese pl ate 2
whi ch conpri ses ar;C.L{ﬁ er sqlid rubber I% er 2a,.sponge rubber |ayer 2b and
| oner solid rubb&ty g%ra Yabrati@nseeierafiing, #8EFiond | ower solid rubber

| ayer 2a, 2g may be ofj Y qa aljt g bber
| ayers and a plurali tgbfﬁ’%&% ﬁh}mr%ﬁgg%rl ?g%érsd%dfebéh u‘é)ggpi@&tgge&r%%ber

pl ate. The vi baad izonoabs b IEREDefeage B, foidMRET Giende rMiplees] @ at e.
Fig. 6A shows a cross-sectional view of another 10 enbodi ment of the

vi brational |y fienat@syastybberngj adppalhesascotsti hetevébenitionnatsorbong and Fi g.
6B is a plan view of ,a vi.bration vane, in this enmbqodinent. . In this

enbodi nent, vi ﬂ?@gﬁroﬁ’ n‘ml(‘}E’ ’n%tﬁtgp?ﬁ%ﬁjt beh‘t&?%nst%dﬁg}-‘%@&%ﬁew@ﬁm nenber
18 attached topghe oWPRRd 8898 18Nherhtd w@r idiagt | bponbi ng
menber 3 of Fig. 4Cwth use of bolts 3%‘?@*8&%%&%%@8? ét%?;leg ?r‘oulnt ed on
the nmount @bat endiGhei auliter pbatret 2nEmd e xdd byVidarat bhchdlag 76 iasdpesist 1 pned
at the center of tank 13, .and the upper end of the vibrating bar 7 is
secured to thel®d®sM ®kanénate. Gircul ar-shaped vibration vanes 10 are 20

used. Fig. 7 shows a Js . cross-secti onal erspective view qf

vari ation of the vi brg}?%é’lﬁgg%%c?ﬁbgasgorﬁé%éﬁﬁm er 150%%??@%@ té’eglé‘?l%ﬂgber
plates 2 and sx iiekath bl ahAserl tRACTLHACI0rdhePAS Ba R ORI LhE ApBFent
rubber plates 2, and has circular 25 shape. There Is provided in the

vi bration abson¢iibeg h&rdrer f8xeal ol eacddotlerobghbaittischl ikth @B kshowit in Fig.
6A passes. ;Ehe. di anet e r wdth Wthereof is preferably equal to or
greater than t vl ¢sPPREd t eERg*F‘eté”ge'T, BSr Bl hradien neratingePantias ise
thickness T. |4 the wwdth Wis excessively snmall, the vibration



30 absorbing nenber 3 is bent retative to the vertical direction and | -
11 23 Cctober 2003 the heat generation becones remarkably due to the
friction between the vibration absorbing nenber 3 and the bolt. In the
present invention, it is preferable to use the vibration absorbing nenber 3
including 1 to 10 rubber plates. 5 The vibrati on generating portion
includes a vibrator such as a vibration notor) for exanpl 23édaober 2003t or)
air notor) etc. As the vibrator, an electromagnet) air gun) etc. may be
used. An expl osion-proof type vibration motor is used in case of stirring
the fluid cont AI%NAEd faaihabYdrat fhebsadingntemben Jad @i eertrRdnPefdképat i ng

portion is prefegrably attagched.to the tal,plate.side,of the |amnate. The
Vbration genereedobyenarti bt o Bpert riknafs et e tahes it

absorbi ng menbeghe3vybeatidh AEUP! 1 MeiFACEhe WhpbPheFRYNS 1Rk AT €ar40} i ¥4 khe
like. It is preferable to exert pressure due to the weight of the 15

vi brati on generechngtipor vianthenmoiret webbeat itonbyalbedtdidlyg nenber 3,
especially ag an area corresponding,to the support menber 18 and the upper
edge portion®of the FeffEense nygeral {ofpAgtessa pHdErbing behe WiehHRRATON vane
10 is preferabl - 14 I l,asti [ Is I, or
the like, and t éﬂft?éﬁvﬁcﬁfngfsns&gdgt ﬁ%’ﬁ%&e‘ﬁn@ ttt)féé:s@?pé{&%b\théogﬁlﬁéa@e[%?ﬁe:sti p
portion of the atafBe l&bnehaWsporitiad therddTeRotRn@Re (St 20, 128 cAHd ugat ed)
on the basis of the oscillation of the vibration notor 14, whereby the
oscillation is rappeietingold hsefll as @ vibnatdonahlkstrgss olisaerssinghreanshr at i onal

flow. As the rial of the al vibrati.on vane na e used titanium
al um num copg_gﬂtﬁ, eEEd f“@?‘éﬁlrr:‘lfhsie“gtt%e‘? ,v1gpag|qnoy,a2%@%g%cﬁl_ed£ot% mat eri al
of the synt hgt 'ﬁb?ﬁ@irﬂg Tay pe OHSﬁQe RELYLANRONA §) YidRkks Chl Qe &if'sp.roggan’

pol ypropyl ene or the [1ke. The thickness is not [imted to a specific

val ue, however ,beitheer dde heighbanbiy tvibietioacvdrest | N Tavevihradheh anhagce t he
effect 30 of the vibration, it is preferably set to 0.2 to 2 nmfor netal
- 12 - 23 Cct odér eagphedfpbutipeer \aadel oward vobmetien 1@nent iximeppemheirs bl

rubber vibratioqn . vape. |If the.thickness is_excessively,l arge, the
vibrational Ly PGBy 35E; PRTIGORT &t 3 e TRt dbier e’ DrERarpamimesabid  uge
of the vibrati @Rn¥e&® al@ut Std RoldndOtKENshAEe @XM rabl &f 848k V1.0 dnd0 5 10
mm The vibration vane 10 nay be secured in one stage or in nultistage to

the vibrati bh bdbratioh phoe diixiyg afembety dli ohl 'vaneshesuébratsing tar 10
vi bration vanes may b%sed i n_accordance wth the size of the vibration

motor 14. In the case ‘WRBPEES RE Takesérl OF the Seigbolades nor das®® and t he

| oad on the vihratj 14 _j i | v. i ncr t i brational
anplitude is r %&%ggg&asggrtgﬁé 3F%€’at%fy5g§&sﬁn¥glr”%6’é@brrsgéstﬁg%& ggioﬁll f%éhe
vibration vane Tiaythickasessd.ofFghé hetal adiktesel,vilbr g 1Nty aftesn 1 rmay be
secured 15 perpendicularly to the vibrating bar 7 as shown in Fig. 6A

However, it isegpmpks.able that they are secured to be inclined at an angle
a relative a pl ane rpendi gul.ar tq the vibrating bar 7 as sho i.n Fig.
1. The angl (?a |g 5 p(yﬁgﬁp gPﬁgtshef GHD a%?@, zpi%f groéb?’ﬁf"‘fget @yé\gﬁ%ite‘&r eeg
in (0 or (-) dubgel idNveledd 104 \RLPEL SupEGLT Whi Yprlo2et ARV HRER Onal f | ow

of the fluid. The vibration vanes are tfixed to the vibrating bar 7 while

pi nched from t vébogppien asdldtowedefindésioyI¥ike386(BV7yane fixi ng menbers 11
and 11' so that the flexible vibration vanes 10 is made inclined at the
angl e a in accordance Bxpimlashef shagbebis sfibbdre arevarl oseprieacerwiberhe

vi bration vane f.iXxi er 1 nd e shape of, t he er suyface of the
vibration vane nflitﬁlrﬂeg rﬁgﬁ%er N} "_Ai.aleﬁF_ Qqqogrgrﬁeegyggqchsggrpqqeagﬁ PB5%7% sheet
may be intezposaghbet %wwmﬁywrbmmn\éa%b%@, A\ pt-BRe Trubhflg members 11,
11'. The vibration vane fixing nenber 11, 11' and the vibration 30 vane 10
may be i nt egr alelthylen=-pnesly landf direneerdbbatre neplicehvercbhiydoin Irubber, alkylene
oxide rubber, fluororubber, silicone rubber, urethane rubber,
polysulfide rubber, phosphorus rubber (flame-retarded rubber).

Examples of the rubber plate available in market are

30 natural rubber plate, insulating rubber plate, electrically

Pd




- 13 23 COctober 2003 the side of the vibrating bar 7 in order to di sperse
the vibrational stress, thereby) in particular, the breakdown of the

vi bration vane 10 can be prevented when the vibrational frequency becones
higher. . 5 Wen the vibration vanes are inclined and/or bent, |ower one or
two of the many vibration vanes may be incgined and/or bent downwardly
while the other vibration vanes are inclined and/or bent 23W@otdbgr 2008h
this structure, the stirring of the bottomportion of the fluid in the tank
can be sufficiently 10 perfornmed, and occurrence of trzps ah ﬁhe bottom
portion can beCpr&yarvedrulitieg. pEpte; so Bl geastAdw SRSk ey &t NBR) anot her
enbodi nent of t vi brational |y fl ui tLnni ng ar . ent

i nvention, andCE?&O%I%”?sr"g)%gFo%lsa-tgégét?/tgﬁla{"ud’/qegv\f)o fhgﬁ%g‘ﬁg%%%&ugu%g%f

Fig. 8A. The vihgal i RgrbalbbErapthtiehes Miilkbat i Abb¥ANAStE0 ARYrbeutbepvi ded at
the center of the tank 13 as shown in Figs. 1 to 3 and 6, or provided at
one end or bot blebas actyt e rubinde pdatepethytdneaptaryjens calbber amllateFur t her)
the vibrationally quidI%#ZO stirring apparatus shown iP Figs. 8A and 8B is
of such a tybeurfEhanengubhes 8iakh oRREY oTehyird Nyt %%e%l 3%¢. hori zont al

direction. Thefﬂ?{ax%tt%ggar‘gtg;}%rﬁb%gIp’i‘é?e.dil%pf’é}I‘?eggré € POLIAM-PHL PPat%f the

tank 13. In Figs e €nce nuner enotes an oscillation

transmtting fhage o mabéciait Agy Mghpedieen i d®todr rlisbdrs v2irataunt Bblater t hi s
case, in order to balance the |eft-side weight including the vibration
nmotor 14 and t Hefineghtinsitfe K887 7balesneeralds havipgestatdlsl podlilypostd as

shown in Fig. 8B. The oscillation transmtting,frame 37 is unted on the
t he suppo_rtgrre astirg tynth Sheat et g‘?@? E@Lz{}ﬂ‘e' t%fﬁe_‘i%b]{)i én&he vi bration
30 absor bi ng, m;g_bgéf{%mtzlo %Qﬁ%ﬂhﬁzi %e@fo‘?\%@‘ci@% ?W%VPPVB onal frequency

of the vibrator is or exanple, preferably to 200 Hz, nore

preferably 30 to 60 HThe Widrkhéss blfutik irabler pgat®WEs isod whoi 66 Mafbong
viscosity of 800 cps or less, the relationship between the output of the 5
non- expl osi on- gr&®fleype vibration notor of 200 V x 3 phases used as shown

in Figs. 1 and th f the tank havyi ] .shape_i

Lypi cally those as shEAR i4h Fabi 2ochepabt & bpRH K DML 1 GaRiRe o

Vi bration Vol ugpsyitingt hidr 35 20FMpt AnGeRercrbhdd niRES4 0BOfe ARk Ce75
[W7. 5 [kg)-150 [liter]100 [kgf]150 [W9. 5 [kg] 150-300 [Iiter] 200

[ kgf) 250 [ ViLl4hoke]t300uBOOHikht e 85brdthgs b0 7] byse2s| Kifie500bBaA0hI i t er] 600
kgf] 750 [f]35 [kg] 800-1000 [lit | 000 [kgf]l. 2 [kW52 [kg]!lQ00-]500

% | igt ]er) | ec[)o] ( k@LfélJ_l]Tbi@g[ thm[ ?Lm%ri)soﬁle pJ[PPé“:'feL’)OzasnfﬁI P%?*]ethag‘]‘ [1dvy bbe

[ kg] 3000 [kgf]-?x ' ' n iar af.i,.nov. di scl osed
in JP6-304461(A_,aagg?Tgéygg?Aykpé?géq%ﬁ?%%gOSSgg%k% ?%ggbgéﬁgﬁﬁ i nvention.
Exanpl es accor dsng da@tt b£ ieehEIY 5 BF eghel Ofbraith bn RAHsEPh RS Remtked 3hps eunder
however, the present invention is not
substantially equal to the diameter of the vibrating bar 7,
20 while the inner diameter of a hole of the metal plates 1, 1’
which is a part of the hole 5 of the vibration absorbing member 3
is slightly greater than the diameter of the vibrating bar 7 as
shown in Fig. 4D.
Figs. 4B and 4C show a schematic plan view of variations
25 of the vibration absorbing member 3. The vibration absorbing
member 3 of Fig. 4B comprises the first portion 3a and the second

portion 3b, the facing edges of which are contacted with each

other. The vibration absorbing member 3 of Fig. 4C has opening 6

while being positioned on the entirety of the upper edge of the
30 tank 13.




limted to the foll ow ng exanpl es. Exanple 1: The vibrationally stirring

apparatus of Fig. 1 was used, in which the size of netal plates |, 1' nade
of stainless steel 30 (SUS304) was 300 mm x 300 mm x 16 nm the size of
rubber plate 2 - 15 23 Cctober 2003 nmade of chl oroprene rubber was 300

mmx 300 mm x 30 nm the size of tank 13_ngde of transparent rigid

vinyl -chloride resin was 300 mm x 300 nm x 300 nm The ma23rQctober 2003
vibrating bars 7 was stainless steel (SUS316), the dianeter thereof was 12
mm and. the 5 two vibrating bars 7 were disposed with the interval of 80
nm The material of s;fas&sﬂ)aamés‘ﬂ:‘t shewiauer ef3-Gpct e lnui @t iodl the vi brati on
vane 10 was titani si.ze t her eof

3 th 1,50 . | O. i dt h
X704 mm (& hi cRAEbEYTonAEs B iTHOBE 41 B 4t RO SREr L Ring AORDEICLL) 11
was titani um aldeQyind RmbéZB61lMadd@resdrtvasbd) BTR.(h@pabdlustd S Mm (wi dth)
X 4 mm (thickness). A packing nade of Teflon having the sanme size as the

fixing menber DEyfddn peafeitntseapasted pathieerwhdre tvhevabratingabar 0 and t he
fixing menber 11, 11' so as to prevent_the breakdown of  the_ vibration vane
10. The angl® ®2§88S -thsouglytdesoneddnAvarcdl §)o% dhe 141 hrpei ¢ RBspDRREN8y ane,

whi |l e +15 degr wa ) t he .Nj t % The.

vi bration not oﬁ%%&l\lj\/&é Egﬁg %ﬁ%&?‘(ﬁé a%{IEE él%%%%\? ?g?%‘r?agés%vﬁtggaﬁ onal
force of 100 kgkedotdrputbPdtibra Wy Weiipdtty otirkipgket anvaflall ehidipFayes kava
& Co., Ltd.). 20 The properties of chloroprene rubber used for the rubber
plate 2 were tgeseratsiogphofvharnfdalghs. 2, whi ch was determ ned according to

the physically testing,nethods for vul gani.zed rubber ,defined in JI'S K6301.
216" 23 October 2003 ALFAKIT Ca5e HYEEFFIME G SKARLG: SCLIDE (BARESES (ME) ! 45

i ongat s on (Eay sS4 FOP Ay, PLg., A8, [ QulpyBlend Pocdy e YeHLSEHR on (1o
tank 13 was chahgephsist bf | thguifanddiQnhsdwhei fubbabl glates® dthahet ibrdppat nost

vi bration vane was positioned 10 cm bel ow the | evel of the liquid, and the
vi brati on notoebsariag seeiest ddimtthahethgi prxeansdnaland eeplaiaeyion othe with

use of an invert E 95: _mapufactured by Fuj.i Elecitric Co, td.). The
rocult 1S 15 SROGRCH IRSEI% oah Chrgar i PRCIh Bl B T RSARIBRCAT vakd
repeat ed exceptihbh@indiauFaifQl behtPEADAReSHOME i bRa Fingat @ﬁsag&]e‘%%twi% used
i nstead of the vibration absorbing nmenber 3 made of a |am nate of the netal
pl ates 1, 115 2@mahd theeaunsdhlibe gpipdtieud: of titerapieseft thewdbrabimg bhe T esul t
is shown in Tabhle 3. | /

is 2 to 30 mm, preferably 5 to 20 mm, more preferably 10 to 15 mm.

Figs. DA to 5E show front view of examples of the

vibration absorbing member 3. The vibration absorbing member 3 of

Fig. 5B is the same as that of Figs. 1 and 2. The vibration
20 absorbing member 3 of Fig. 5A comprises metal plate 1 and rubber

plate 2. The vibration absorbing member 3 of Fig. 5C comprises

upper metal plate 1, upper rubber plate 2, lower metal plate 1°

and lower rubber plate 2'. The vibration absorbing member 3 of

Fig. 5D comprises upper metal plate 1, uppervrubber plate 2,
25 intermediate metal plate 1", lower rubber plate 2' and lower

metal plate 1'. The thickness of the intermediate metal plate 1"

is 0.3 to 10 mm for example, while the thickness of the upper and

lower metal plates 1, 1' is rather large, 10 to 40 mm for example

as mentioned above, since the upper metal plate 1 supports the

30 vibration generating portion and the lower metal plate 1' is

P




- 17 -23 COctober 2003[ Tabl e 3] Li gui dExanpl e 1Com Exanple 1WaterLiquid was
not Li qui d wasscattered toscattered .to5outside of tankoutside of tankWater
cont ai ni ngParticles wereLiquid wasl wt % of water sol ubl edi spersedscattered
todye particlesuniformy soonoutside of tankWater containing 1 wt%

of Di ssol ved wit hinDi ssol ved wi thinl0 hydrgyyethyl cellul ose30 secondsl
mnute (*)Water containing 5 wt % of Di ssol ved wi t hi nDi ssol 28d)ctober 2003

wi t hi nhydroxyet hyl cellul osel m nute5 ninutes ( )(*) The vibrational

frequency was | oweredas conpared w t hExanp so that the |iqui dwas not
scatteredt o thée@uf%dd@ éhe SyPPpEt tmamker éé 2@@%@02 at@@&%n% mempBas

repeated except a S_ VI BRATOR) _KEE 0 put of
D50 W et ght ot DAt i ShyPARTE PPBR Pel ke . (oreh S e (HER s %t ne
vibration notorgpdd)usig bhstd anknikd BB iQks %@hﬁb%%oﬁ@@ubﬁ@yﬁ%@ﬂ} havi ng
the size of 300 mMmm x 300 mm x 300 mm was used e result is shown in Table
4. Conpar at i ve Zexaspdrege2rulibeanmpher? 2heand épeat adl ek qepbet hatyet olr. Opel ed

springs sho Flgs 9A and 9B were, used instead of the vi ratlon
absor bi ng n\égb@rr} hégtheesranyd LagmaeEibrupher feyar 'a%%s‘“aﬁ’) ¢ omifded he

rubber plate 2 ent i i

Tl o8 oot ondl tsbBgIRREETE gL BTy Ot ePfed Tilibly, B0 B obA S el
NaOH and CMC V%tfeﬁopﬁl&‘@bﬂéxﬂga%w %9fbé\l@@€d amdt%ubaehexqw@r THent ai ni ng
10 wt % of nitrocellul ose Exanple 2 Liquid was not scattered to outside of

t ank Di ssol ved Wibtatipn3ahsonitios nGober Bk aapl ke Zornediiod aerubbesat plated to
out si de of tank Di ssol.yed Bln 5 m nutes {ﬂ%ﬂgf oIvEd %hihln 8 m nut es
(*) Dissolved within 86 n‘m E80YS & CHESTSSEE Vi t*h P P'filit es Di ssol ved
within s mp t%ﬁb&&ﬂr@@h% Gl U ATIYEbnAL yORL SIS Qélrtr‘ilﬂ& appakhedd okagnuer

at outside of tan pl osi on- proof type“vibration not
present invention, and Fig. 6B is a plan view of a vibration

vane in this embodiment.
In this embodiment, vibration motor mount plate 40 is
supported on support member 18 attached fo the upper edge of the
15 tank 13 via vibration absorbing member 3 of Fig. 4C with use of
bolts 33. Vibration motor 14 is mounted on the mount plate 40 via
the mount member 15. Vibrating bar 7 is positioned at the center
of tank 13, and the upper end of the vibrating bar 7 is secured
to the mount plate 40. Circular-shaped vibration vanes 10 are
20 used.

Fig. 7 shows a partially cross-sectional, perspective
view of a variation of the vibration absorbing member 3. It
comprises seven rubber plates 2 and six metal plates 1 each being
disposed between the adjacent rubber plates 2, and has circular

25 shape. There is provided in the vibration absorbing member 3 a
hole 34 through which bolt 33 shown in Fig. 6A passes. The
diameter or width W thereof is preferably equal to or greater
than twice the thickness T, more preferably three times the
thickness T. If the width W is excessively small, the vibration

30 absorbing member 3 is bent retative to the vertical direction and

v



required for preventing explosion (*) The vibrational frequency was | owered
as conpared with Exanple 2 so that the liquid was not scattered to the
outside of 20 the tank. It was found that the volunme of the liquid to be
stirred with use of such an apparatus as Conparative Exanples |, 2 should
be about a half of that wth use of such-an apparatus as 25 Exanples |, 2,
because the liquid was scattered to the outside of the ta2R Qoetobenp@ddtive
Exanples 1, 2 when the same anount of the |iquid was used. Accordingly, the

apparatus of Copparative Exanples 1, 2 having the same size as the
aggar atus of Exg;F')F‘plhégtlg,e”?f%%O“r ReQmeSHF §Mardabin dueeh? st fefqtiiepency as

conpared with 3 ar. . r mr t he appar at us
of WF - 19 - 2@6%1:%8%@% f%%hp@%ﬁ%gg I?)J?g’lpﬁgﬁ e{ggﬁ Ihﬁ]e\rfr\ggﬁ}"ﬁoi Sy as
conpared Wi th the appas afhespdserxaipledsibn, 3t is prefbratMbifo B M IS 23
October 2003 1. A vibrationally fluidly stirring apparatus conprising: a
tank to be charygedanioh dbsoibingonbebest Briredudéang dupport rubbebedatés.xed to
an upper edge of said_tank; a vibration ,generaiing portion containing a

vi bration nofor; a vi Bt?eat"ilsﬁata‘l%o?‘meﬁ@t : QFtbﬁnsﬁB%Ediel‘fe?V\)@éﬁa%F $UCBNk
O ot ag'toraldan opnelabh e AN exBni LA LRG i Rnek Al WBPAL, %

connected to said vibration geneta g portion an ende. I n san.tghk;
and a vibrationivahe eitracbed dnOebaditdomaiieal | 8- gan, eder gay beaiged/i RRati on

absorbi ng nmenber conprises a lamnate of at |east one rubber.plate and at
| east two net aleplaseen-direpbsiedeoni et hosingéer oifs yaed inubber ofl stiering
the fluid containing flammable organic solvent.

10 The vibration generating portion is preferably attached
to the metal plate side of the laminate. The vibration generated
by the vibrator is transmitted to the vibration absorbing member
3 via the mount member 15, the mount plate 40, or the like. It
is preferable to exert pressure due to the weight of the

15 wvibration generating portion on the vibration absorbing member 3,
especially at an area corresponding to the support member 18 and
the upper edge portion of the tank 13, as uniformly as possible.

The vibration vane 10 is preferably formed of thin metal,
elastic synthetic resin, rubber or the like, and the thickness

20 thereof may be set so that at least the tip portion of the vane
10 shows a flutter phenomenon (as if it is corrugated) on the
basis of the oscillation of the vibration motor 14, whereby the
oscillation is applied to the fluid in the tank 13 to cause the
vibrational flow. As the material of the metal vibration vane may

20 be used titanium, aluminum, copper, steel, stainless steel, or
alloy thereof. As the material of the synthetic resin may be used
polycarbonate, vinyl-chloride resin, polypropylene or the like.
The thickness is not limited to a specific value, however, in
order to transmit the oscillation energy and enhance the effect

30 of the vibration, it is preferably set to 0.2 to 2 mm for metal

v



said vibration absorbing nenber is attached to said support nenber so as to
seal an upper opening of said tank, said vibration generating portion is
nount ed on said vibration absorbing nmenber at a central position thereof
separated from said support nmenber) an upper portion of said vibrating bar
is connected to said vibration absorbing nember at the central position

t hereof in such a manner that said upper portion of the v2BrQdtobgr BEO3
passes through a hole forned in said vibration absorbing nmenber, nuts are
engaged with said upper portion so as to fasten said rubber plate and a
rubber ring posiibrahtan danena@ngdf 0snitd hbtal fof atlestiv o sebtgronebmitiohe
netal plates interpo t her.ebet ween) and an outer surface, of said upper
portion of the “Abr affﬂ;é'eb lcl%%% 1@0ﬁ’f%§(§§1V\?f3hrlﬁﬁg‘?'nﬁgP Y’:ﬂ?@tb‘?”ailﬁol e
formed in said [ e1E thi S 16§ i } LOR: e.ks set
so that at | easf{l%?t@ﬁ psqﬁg%ﬁgo%@? %%?é%fféﬁggg' aﬂ]fe I 3?‘%‘2“? Y%ﬁ%ﬁtgﬁggbﬁﬁgnothe
basis of a_n oddiel Vatraanonfvasei 80 VisbOas iton20mimfor vhemeby, Sreetstiyl | atd on
causes a vibrational flowin said fluid in the tank. - 21 23 Cctober
2003 2- _ The® villfr Bfional Iy fluidly stirring apparatus as claimed in claim
|, wherein at |east o of :.sal rypl conprises _a sponge rubber

| ayer and a solid rubg§F f§§§}§0§§ggﬁhgpy?%ﬁg f%ﬁ%ﬁq lplﬂ?dﬁ§g§?ﬁ¥}?ﬂg
apparatus as clmil fPskdgd €bain® +ibdaibR&farc@N ip3LPsl idd bPUALEEE i JPVanes
controlling said vibration notor to generate any frequency I n the range
from 10 to 500sHezh as 3The M ibratdoal Vanesl nayllbe sséd rinngcardanad wd thsthe
claimed in clain1l,%¥h rein said vibration vane is made of netal, and the

t hi ckness t her &€ stgte Yiprgtson gosonnkd. Thee theprase dhare thel sgmhey efirring

SPPa{ 205 S8 SRS 4 LAV bk DS T AL 0 ©

vibrational ly felkoesBiwesyi indregseppanatuisrasidiadi s it0d€! idl Prddcaahgr@i n
said vibration vane is nmade of rubber) and the thickness thereof is set to
0.5 to 10 mm the vibration motor becomes heated. Only one vibration vane may

/ NW / Nf / NF/ Np,/bNL t{dﬂD@N, y /NOyt/ Nt/ Ny /Nft/N Nyt/ N NOf/ N yM Ny / N@/ ND

C/ Npy/ NW5; W " e “ ése T

-} xsni d_Z] ca] cal ca) cakeal i) oa] eaheolnghendakhied o) ) 4l salaleal cal cal ca
z

] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca!
perpendicularly to the vibrating bar 7 as shown in Fig. B6A.
However, it is preferable that they are secured to be inclined at
an angle a relative to a plane perpendicular to the vibrating
bar 7 as shown in Fig. 1. The angle a is 5 to 30 degrees for
example, preferably 10 to 20 degrees in (+) or (-) direction
20 to give the directivity to the vibrational flow of the fluid.

The vibration vanes 10 are fixed to the vibrating bar 7
while pinched from the upper and lower sides by vibration vane
fixing members 11 and 11' so that the flexible vibration vanes
10 is made inclined at the angle a in accordance with the shape

25 of the lower surface of the vibration vane fixing member 11 and
the shape of the upper surface of the vibration vane fixing member
117. Plastic sheet such as fluoroplastic sheet may be interposed
between the vibration vane 10 and the fixing members 11, 11°.

The vibration vane fixing member 11, 11' and the vibration

30 vane 10 may be integrally inclined and/or bent when viewed from




& UMORe{vgkfa\Wca]ca]lcalc aUc a]ca]ca]ca]ca]calcalcalcalc a W]c

aJ ca] ca] ca] ca] ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca]ca!5q, b?wWorP}xsnid _Z]c
] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca]ca]ca] ca]ca
] ca] ca]ca] ca] ca]ca] ca]ca!./ @P@B% t

{val gb] X] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] cal-cajca] ca] ca] ca] ca] calcalcalc alc
a] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca! 23 October 2003
PLOQESEE 7 {0 " " H## #* #. #>H#d#1 #] #r###3$3$2%0984 vl gb] X] ] ca] ca] ca] ca] ca] ca]
ca) ca] ca] ca] ca] ca]ca]ca]calcalc a UV]c ) .

a] ca] ca] ca] ca] dhpcs Péa}ftéa]vébq?%,tapéal}f}i‘a]'/i:a'} “F0es tp @iepeRse) thy v+ K+L++]+, Oi
C----#." ... ... . (Y] xsnid Z cal cal ca] cal.ca) ca] ca] cal cal ca] cal.cal ca] ca
ca] ca] ca] ca ca]VéBT%{a‘]oé‘é?c%‘jfceEF]cL‘}h&é]L@%q 4] B ]téﬁi‘gﬁ‘%'c }‘%24“9 kﬁ‘i‘}” /@‘? 11111
2000s0v0000819183f4dkh2 2372 13+30 Wenhcdvéhtid ahen] el Gabsalienkalealieqdycal ca
]ca]l ca]cal calca]calcalc aUc

a) ca] ca] ca] ca] batcedcalighdrcal ca] ca] ca] cal! 55-7/ 727B78]89; 1 eal cal cal . U
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20 stirring apparatus shown in Figs. 8A and 8B is of such a type

that the vibration vanes 10 are vibrated in horizontal direction.
The vibration vanes 10 are disposed at the bottom portion of the
tank 13. In Figs. 8A and 8B, reference numeral 37 denotes an
oscillation transmitting frame on which the vibration motor 14 is
25 mounted. In this case, in order to balance the left-side weight
including the vibration motor 14 and the right-side weight,
balancer 38 is preferably disposed as shown in Fig. 8B. The
oscillation transmitting frame 37 is mounted on the the support
member 18 and the upper edge of the tank 13 via the vibration

30 absorbing member 3.
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500 Hz for example,

Vibrational frequency 0

preferably 30 to 200 Hz,

23 Octoberq2003

é) UMOPQRe} r g\ :

the vibrator is 1

|19, 109998 ()-

more preferably 30

to 60 Hz. When the fluid is an aqueous solution having viscosity

of 800 cps or less, the relationship between the output of the

non-explosion-proof type vibration motor of 200 V x 3 phases used

as shown in

Figs. 1 and the volume of the tank having regular

square shape is typically those as shown in Table 1.

[Table 1]
Output of Weight of Vibration Volume Vibrational
Motor Generating Portion of Tank Force
75 [W] 7.5[kg] -150[1iter] 100 [kgf]
150 [W] 9.5 [kg] 150-300 [1iter] 200 [kgf]
250 [W] 14 [kg] 300-500[1iter] 350 [kgf]
400 [W] 22 [kg] 500-800[liter] 600 [kgf]
750 [W] 35 [kg] 800-1000{liter] 1000 [kgf]
1.2 [kW) 52 [kg] 1000-1500[1iter] 1600 [kgf]
1. 6 [kW] 64 [kg] 1500- [liter]  2300[kgf]
2. 2 [kW] 92 [ke] 3000 [kgf]

Systems of the vibrating bars and vibration vanes

disclosed in JP6-304461(A), JP8-173

the present

invention.

785(A), etc. can

be used in

Examples according to the present invention will be

described hereunder, however, the present invention

limited to the following examples.

Example 1:

The vibrationally stirring apparatus of Fig.

in which the size of metal plates 1,

is not

1 was used,

1’ made of stainless steel

(SUS304) was 300 mm x 300 mm x 16 mm, the size of rubber plate 2

o
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109 ()- 109& ().-!] c9%%@0&' - 10HH 10H E%) B 101 10%&' ()-
y10% () - 10%& (" 9"1% lpyonrengogebppr waso %00 mmox Silhmm, the size

10!1) 10%& () - ?(yﬁ‘ar(l{ éél‘ﬁ%cgq/%f(%ralﬁ%gr@‘lt(}l le(\)/YﬁSfl(-)chlorlde resin was

]7-0;/%(%‘(3)[)&8'(; ! g@b@(yﬁn (0 300D %360 wh LB meteriad 100& ibrating bars 7 was
FL09& () -"" #(#) #* #. #>HM#HHUVA]
stainless steel (SUS316), the diameter thereof was 12 mm, and. the
5 two vibrating bars 7 were disposed with the interval of 80 mm.
The material of spacers 8 was titanium alloy. The material of
vibration vane 10 was titanium, the size thereof was 150 mm
(length) x 110 mm (width) x 0.4 mm (thickness). The material of
vibration vane fixing member 11, 11' was titanium alloy, the size
10 thereof was 150 mm (length) x 55 mm (width) x 4 mm (thickness).
A packing made of Teflon having the same size as the fixing
member 11, 11' was interposed between the vibration vane 10 and
the fixing member 11, 11’ so as to prevent the breakdown of the
vibration vane 10. The angle a was -15 degrees (downwardly) for
15 the lowermost vane, while +15 degrees (upwardly) for the
remaining upper three vanes. The vibration motor 14 was URAS
VIBRATOR, KEE 1-2B (200V, 3-phase, vibrational force of 100 kgf,
output of 75 W, weight of 7.5 kg: available from Yaskawa & Co.,
Ltd.).
20 The properties of chloroprene rubber used for the rubber
plate 2 were those as shown in Table 2, which was determined

according to the physically testing methods for vulcanized rubber

defined in JIS K6301.
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[Table 2]

Specific gravity: 1.42

Hardness (Hs): 45 [degrees]

Tensile Strength (TB): 93 [kgf/cm?]

5 9.1 [MPa]
Ultimate Elongation (EB): 740 [%]
Tear Strength (TR): 18 [kgf/cm]

17.8 [N/m]

10 The tank 13 was charged with liquid LIQ shown in Table 3
so that the uppermost vibration vane was positioned 10 cm below
the level of the liquid, and the vibration motor 14 was operated
at the vibrational frequency of 50 Hz with use of an inverter
(FVRC 95: manufactured by Fuji Electric Co., Ltd.). The result is

15 shown in Table 3.

Comparative Example 1:

Example 1 was repeated except that four coiled springs
shown in Figs. 9A and 9B were used instead of the vibration
absorbing member 3 made of a laminate of the metal plates 1, 1°

20 and the rubber plate 2 of the present invention. The result is

shown in Table 3.
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10! | @ 10%&' () - 1 109 () - sobyample 1 Com. Example 1
103" I 109%& ()"3 I 10%agef ) - ?@@A! B C"'QM }d Was not Liquid was
100, " 110%& ()-1." 170% /& ()-! @10% ] & ()-

@ 10%& ()-! @10%& ()-! @10% /& ()- +CDaI§VEEEEEEzt6‘P1 1f 10%C&t (3redl®b/ 10/ /

10//13M 10%/ & () -! 3M 109%& + 1100 ()-1,+ 1 10%/ & () - EE) FFFGHzX9"P1
1yf: ! 10%& %/) @LM@LML& () O|(U)$1d|md,'>;f( ‘Sen ()-1qutside of tank

10%b& ()-!f 10% KLWX6" P1
10571104 & () -, 561 T00a (] 7606 1 100e - 4oFF1515, Ve () Liauie was

S&10% /& ()-@ $&% 1¥%b 8 Jso @b MM MBEMENE £Xed scattered to
@ 10% ()-M @ 10%JU&' ()-M v@ 10%JU&' () - M0s10% .
dye particles uniformly soon outside of tank
Water containing 1 wt% of Dissolved within Dissolved within
10 hydroxyethyl cellulose 30 seconds 1 minute (%)
Water containing 5 wt% of Dissolved within Dissolved within
hydroxyethyl cellulose 1 minute b minutes (%)

(¥*) The vibrational frequency was lowered as compared with
Example 1 so that the liquid was not scattered to the outside of

15 the tank.

Example 2:
Example 1 was repeated except that URAS VIBRATOR, KEE
3.5-2B (200V, 3-phase, output of 250 W, weight of 14 kg:

20 available from Yaskawa & Co., Ltd.) was used as the vibration
motor 14, and the tank 13 made of stainless steel (SUS304) having
the size of 300 mm x 300 mm x 300 mm was used. The result is
shown in Table 4.

Comparative Example 2:

25 Example 2 was repeated except that four coiled springs
shown in Figs. 9A and 9B were used instead of the vibration
absorbing member 3 made of a laminate of the metal plates 1, 1°
and the rubber plate 2 of the present invention. The result is

shown in Table 4.
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Liquid Example 2 Com. Example 2
Water Liquid was not Liquid was
scattered to scattered to
5 outside of tank outside of tank
Water containing Dissolved within Dissolved within
1 wt’% of NaOH and CMC 3 minutes 5 minutes (¥)
Water containing Dissolved within Dissolved within
5 wt% of NaOH and CMC 5 minutes 8 minutes (%)
10 Lacquer containing Dissolved within Dissolved within
10 wt% of nitrocellulose 5 minutes; 8 minutes (*);
No smell of Smell of lacquer at

lacquer at outside outside of tank:
of tank Explosion-proof type
15 vibration motor
required for

preventing explosion

(x) The vibrational frequency was lowered as compared with
Example 2 so that the liquid was not scattered to the outside of

20 the tank.

It was found that the volume of the liquid to be stirred
with use of such an apparatus as Comparative Examples 1, 2 should
be about a half of that with use of such an apparatus as

25 Examples 1, 2, because the liquid was scattered to the outside of
the tank in Comparative Examples 1, 2 when the same amount of the
liquid was used. Accordingly, the apparatus of Comparative
Examples 1, 2 having the same size as the apparatus of Examples
1, 2 was remarkably low in treatment efficiency as compared with

30 the apparatus of Examples 1, 2. Furthermore, the apparatus of

e




10% h& ()-,:10% h& ()-b\\\\\\\dEg\: 1!v!  10% h& ()- @10% h& ()-, 10%
h& ()- @L! 10% h& ()-Y 110% h& ()-3 10% h& ()-\\\]] ]]eFg\: 1'v!  10%

h& ()- 10% h& ()-#3 10% h& ()- 10% h& ()- 10% h& ()-]1'1+],14]>] N eFg\:

11vl" 10% h& ()- 10% h& ()- 10% h& () - #3 10%hﬁz(6 1(1)(())/0/ e () 100

h& () - al i eFg\: 1!v!" 10% h& ()-1410% h& ()- 10% h& ()- 10%
h&-Eg-Z']s)qlEM&] {%!]]]g]]]]eAg\: 11 vI#3 10% h& ()- 10% h& @B-Oawken@00B 10%
h& ()-#3]11111111dJ+: 10% h& ()- 10% h& ()-#3 10% h& () -

Comparative Examples 1, 2 was noisy as compared with the

apparatus of Examples 1, 2.
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wherein said vibration absorbing member comprises

a laminate of at least one rubber plate and at
least two metal plates

disposed on both sides of said rubber plate,

said vibration absorbing member is attached to said support
member so_as to seal an upper opening of said tank,

said vibration generating portion is mounted on said vibration
absorbing member at a central position thereof separated from said
support member,

an upper portion of said vibrating bar is connected to said
vibration absorbing member at the central position thereof in such a
manner that said upper portion of the vibrating bar passes through
a hole formed in said vibration absorbing member, nuts are engaged
with said upper portion so as to fasten said rubber plate and a
rubber ring positioned on one of said metal plates with said one of
the metal plates interposed therebetween, and an outer surface of
said upper portion of the vibrating bar is in contact with an inner
face of a hole formed in said rubber plate, and,

a thickness of said vibration vane is set so that at least a
tip portion thereof shows a flutter phenomenon on the basis of an
oscillation of said vibration motor, whereby said oscillation causes
a vibrational flow in said fluid in the tank.
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comprises a sponge rubber layer and a solid rubber layer.

3. The vibrationally fluidly stirring apparatus as
claimed in claim 1, further comprising an inverter for
controlling said vibration motor to generate any frequency in the
range from 10 to 500 Hz.

4, The vibrationally fluidly stirring apparatus
as claimed in claim 1, wherein said vibration vane is made of metal,
and the thickness thereof is set to 0.2 to 2 mm.

5. The vibrationally fluidly stirring apparatus
as claimed in claim 1, wherein said vibration vane is made of plastic,
and the thickness thereof is set to 0.5 to 10 mm.

6. The vibrationally fluidly stirring apparatus
as claimed in claim 1, wherein said vibration vane is made of rubber,
and the thickness thereof is set to 0.5 to 10 mn.




