;elefd($6Tf\br ( . 2 4 SEP.2pp2 TWN-CYLI NDER | MPELLER PUMP The present
‘invention relates, in general, to inpeller punps used for provia?ng p
conti nuous power to nove liquids and, nore particularly, to at l%(§giﬁﬁmz
dinpeller-punp with a twin cylinder runner capable of conpletely sealing the
junction between the twin cylinder runner and the internediate throat of a
punp casing with the twin cylinder runner,being positioned at J!‘M’mu“mmm"’m

| ower dead point, thus effectively sucking and discharging pr

liquid relative to the punp casing, the inpeller punp al so havi ng *&#ss

i nproved transm ssSiTWINGEHL INBRAMARIEER 3IMP f or reduci ng operational

noi ses and vibrations during a punpi ng operation. Background Mﬁ,wﬁmmu,mm"
types of inpeller punps, used for providing continuous power t

| i qui ds, are knownTie@hiniesa FiGidlldged in the art. In the typical i npebdzr
punps, a bl ade, gear, screw or camtype inpeller or runner is rotatably
arranged in a punp casing, thus being capable of forcibly noving |iquids,
such as oil or wat he URIQLsNeSSURn tHYeY o1akRE KNQWN igmellaar, pygps are
problematic in that the noving distance of a runner is too long to conserve
power during empeylleonpungscyséd.fdm paddiidiog, cohtinuanserpoven tnoave

i npel l er punp,al.so _cones .intg contact with violent vortex aqr turhulent flow
of liquid at &ﬁqgigéedFHSVy FQF&e ggﬁFéEqufég’du%Pngaa éﬁﬁﬁrﬁal&ﬁgﬁgtion,
thus overly caoppeniieg powes wIteh & eainacéy bpideen riubgerundgpapng bffe

viol ent vortex or 2 4 s~P_zooz 2 turbulent flow of |iquid also generates
frictional heGPMRABLEOHSERBSIRBetRANHERCHLRN tRETWeRR itifIt v &£FildRdeEher eby
preventing the.RHER LhaMcRe! 19:apRcAladedkn?olk0BeSRCEdnNYaIaduCh G A hE
expected life span of the punp. Another problem experienced in €ach of the
above inpel | ethpuhpini gy hadeborvnrer raigrg v i rametera tc Hdsberwprefr arpunp

casi ng have a,c¢ I siruction, i lLimied i i Lagn
flexibility ag’iaagge&é%%;oalnﬁ%aﬁtgﬁg E‘Eg%??:g‘?%gg %"mﬂg-df'}gb%g%gfh‘? ggzhgse

Pat ent Appl n. pNessShdzef3- 126514 irediati idweal by dtlsel qamm raatsaimy corheessor .
In each of the above rotary conpressors, one cylindrical rotor or runner is
eccent ri cal |y BPPLGEGBEREL 0 bty CHefor LBATOY SonbF 83SBES 8A8R g ARd | s
eccentrical | yngOhat £6mi Bulita paBandyy , ré8UE i §8MBHRERItNG a1 UnsISs P | @hgt O
moving the |iquids. However, the noving distance of the above rotor is too
long to ef fecYiRBRYyiaREoRAPriBE BeBURRANGPRPOFABAAN- ef fici ency of the
conpressor during an operation. In addition, the above rotary conpressors
individually require a plurality of spring-biased thin blades and a check
val ve, with the chdatkygmdumdbdithg used for preventing unexpected reverse
flow of liquids froma discharge port during a suction stroke of the rotor.
Therefore, the rotary conpressors have a conplex construction with a
plurality of deli cdwerd vipeered| mpol 1és, pwip<h PEedendrt beoeddphessor s
from being operated at a high speed and hj h,gressure and reduce_the
expectod |'i f ELERTHIS hEOYETor Es BT Kot EaHPar @A PRBPYEa(intRESS

90- 3682 and Japanese thMemdopdre. No1nShhe 6dy378289ihpdivksuadnpdl sgl ose a
vane punp with a plurality of spring-biased thin blades. However, each of
the above varlasifivpsIRAs  t LR Opr CFARMEYRS LAREldEeIcrPhed WS héSabove

rotary rotatably arranged in a pump casing, thus being capable

of forcibly moving liquids, such as ©0il or water, under
pressure. However, the known impeller pumps are
problematic in that the moving distance of a runner is too
long to conserve power during every pumping cycle. In
addition, the runner of a known impeller pump also comes
into contact with violent vortex or turbulent flow of
liquid at an exceedingly large contact area during a
pumping operation, thus overly consuming power. Such a

contact between the runner and the wviolent vortex or



, 2 b SEP 2' 002 3 conpressors due to the thin blades. Korean Patent
-Publication No. 89-628 and Japanese Patent Appln. No. Sho. 59-222@32 SEP 2
individually disclose a scroll-type hydraulic machi ne. Each of-the aboge 02
_hydraul i c machi nes has a conpl ex scroll structure, which includes a
plurality of specifically designed involute and arcuate curves. However,
such a conplex scroll structure nakes the production of the hydraulic

machi nes very difficult and increases theZmanufacturing cost of the

machi nes. In the operation of the above hydraulic machi nes, pressurized
[iquid s suckagdiidnand ) sehargedibr ansa gesbiaehizgugh il d i qui d
chanbers, which are forned by the novable and stationary scrolls and

i ndi vidual |y ndke gomsuimesar the ThHanrghr gluet htohyfir bet ienadcldbmasion,
regrettably lijqmt_ th nt, .Qf ck n i scharged liquid duri ne
rotation of thk erf"oevb blpgrég’gernotﬁ%gr gllﬁaet %\gggt gr%eggﬁﬁgi%ﬁ?)yggr%ﬁ 12 r}%'ngchan
effort to effegidedelandovedeing e lkatequeabllars sipah iofaMeopuaip.t hi s

i nvention proposed a tw ncylinder inpeller punp with a twin cl}]/I i nder runner
in Korean Patent Afgothedo. Poabliepogxrerd eassde 1peRFEr PunpRRaSLLLVE npl e

and effective ;gaRItYCHLARS gQUEnQé‘i BOtRaS| fni¥LAUGED 3G a3V G ripERr oved

i
punp efficiency and being effectively used for various applications. Figs.
1 and 2 show tofe ac puaipr g@isiioy dlaviehe sompd exmeinisdr ysirijpn ,Ad stsoe ing t he

drawi ngs, the.tw.n _gyl.inder .runner. is Is of _t cylinder inpellers,

that is, fi rstllﬁ{lﬁéegeégngggﬁﬁ %& rlgfln*gglg‘@?’sﬁigg gﬁ&%ﬁi ntegrated into a

singl e structure bgozeambPabentt vRule)idawlein i Mpel ber87803 anad Jh@anesavi ng

the sane size_and configuration arepgcgggtrically fitted aver two shafts
T

112 and 113 wPAheBEafPRE - all@-afBoro ldr dOAd ViU aIAYf (4SFL9S8nG 113

i n opposi te dirp@atiyOngotpirled s nt ai niflg d4¥h Sag® tHe~ 85BvéPOZotary
eccentricity. The two shafts 112 and 113 are eccentrically connected to two

eccentric trafSMPESFSATFear PNEL6 AHYIBAYICAAI cHIRR tRE safnieTe ARd
eccentricity gnd.aRgags; Lhtaﬁg%?ﬁg.\ﬁherin Wig( € hleﬁg\fn ﬁ%éﬁlﬂg?r 185””‘3? I'S

noved in a punp casing w cyl'inder 1 npellers and bei ng
eccentri cal | ycompaessionr mazdndeasdafitss ddemtmi ddBly t re tiartieer vik hakween

the center of gaCE cyl if%gler i npel | er.103,l 104 and_the cgnter of an,
associ at ed shSff™195; sCATRDET St é‘tqélllfasrra?zfﬂ%}fn 8. B R%0 T8I i nder
i npel lers 1031 adid9H4 HeweLSENTHE aldwi ge cBistethdd oifwa heyhbbdei eakor

chanbers 105 and 106 of the punp casing, thus _being slidably inscribed with
the chanbers F®5LHAIHE tR GeeStivgLy ’Fﬁé?of‘\%lél’\‘a%ﬁél%efogpﬁﬁatiee?lhavi ng

the sanme si Zee@f‘ﬁc%*@l@'ﬁﬂ@m@ﬁﬁréymt gl 40T BedraRibhe caghng
with an internediate throat being formed between the two chanbers 105 and
106 and conm@d@ht M t hitkachekeher ITREdTHh GPMBPRASAEST olRedVaduahey

i nternedi ate o] LQg. i Or 107:1s %rgg%d ope side
wal | of the t{ér}%at eofétkgﬁggglilrﬁg, ov&?i %%&C%ﬁ%%g%%%%e%%?t bff 'S ﬁ)‘% rrgd at
the ot her sideheeh | wHlude twitat tlte a poscki omabpposbéingo usedsufobron
port 107. The_two cvlinder inpellers_103 and 104 are integrated w th_each
other into a psﬁ%"gﬁrgtyl grugflﬁﬁiggﬁﬁeg vieh’ SThe \é‘ﬁ)wof oﬁhgi%b?%é%ygirﬁa‘erarunner
is al so used diss¢hdrayd | poon VBIDirsd nae st e ist@lokieesof hanenorposts 107

and 108 from each other. In the above tw n-cylinder jnpeller pun@, the two
cylinder i mpelR&HEEOL®I antP904T/E The 095 BAIC106 i nePHPHEAI | y

have a genui ng st rRdridAly GaNfd Paratd Oty 14 el 1dobe dhE RbOYEripDE! | er
punp is also free fromany delicate noving points except for the two
cyl i nder inp&dignts,18BighdpPrexentt §jeacedprassogassfngnebeingceperatygdt he

web. Thereforg, the APOYERUTR"AS.R SLEPLEre and reduce the expected

life span ¢of the compressors.

Korean Patent Publication No. 90-3682 and Japanese
U.M. Appln. No. Sho. 61-178289 individually disclose a
vane pump with a plurality of spring-biased thin blades.
However, each of the above vane pumps has the same

problems as that described for the above rotary



2 p SEP ZOQZ 5 construction suitable for being easily produced and being
effectively used for a lengthy period of tinme w thout breaking do%/n. Téﬁe
two cylinder inpellers 103 and 104, having a genui ne cylindrical L SEP 2002
configuration, snoothly slide on the internal surfaces of the chanbers 105
and 106 while alternately sucking and discharging pressurized |liquid
relative to the chanbers 105 and 106, thus being alnost free fromthe
formation of any pul sation. The above inpeller punp reduces the noving

di stance of the runner and remarkably reduces the contact area between the
runner and th%dﬁ?‘%%%%'birﬁe%ié Gy heagl;Gansageei t her violent vortex nor
turbulent flow of liquid, thus conserving power and being sonmewhat

ef fectivel y oper at Baraena Bd gnts pebl derit hyhNpr e $9162.8 Homev §rpankeeabove

tw n-cylinder _i npell er np .S bl egati,g,Lg that en.the twin cylinder
runner is pos??irggﬂ)édigpa:ﬁt'_s M&ﬁpg?l%dr%:gg\%/('g%7§§aangéy\é\/ﬁ}la&&§a8li%&f’&%m?d
bet ween one ofctbtltwppey! hyderuilipel heerit@3 andedfd asd t heesi deowal | of

an associ ated._ chanmber 105, 106 at a position "S" around the throat of the
punp casi ng aBYSRBWALIFNMRFHings BRE o60BPYSH AFFBRE PLEVSGHFEed™Pighid to
pass through i i td ; J rs I of
Phe punp. - Anot Her Doz onf it PFER L R8 LEITLEF MG Rt 2R
eccentric traaspugteonugeess 1Hovewrlr 1Suchlkatomplekhectrwd lshafustit? and
113 are eccentricall sonnec ecﬁihait%thg gtelgrs 116 and 117 a%.descri bed above
and so the shaffes 119%Gnd P e8lce  Bpe Aot St FRGTERET of SfFe
punp. |In addidipphicuben ddie inthe£yéds nd@e miMeTadtupasd t cosed ot shde t he
upper or |ower dead point, the interval between the two shafts 112 and 113

becones | ongdf2&htP %y cadde &RSopRPEEFbHAR (Gobl*éh oRPPKE pB¥Pr3théCabove
inpel l er pummisnifels, dass 9nee; i &a MaigHid Asas kO RGhtNkekvak sbrhvges the
two 2 ~ SEP Z102 6 shafts 112 and 113 irrespective of positions of the
twin cylinderfTameRarhifite thuRpIbasa Mab dtiqudd chambes sshuhishiapeand
113 are ecceniyi gl | ypgongge! eobaphie eaeenldig 95als, 116 A0t d 17,04
respectively. wever,” such eccentric gears have di rent angul ar

vel oci ti es anithdioriidvml Imyhangayamnalithacaah orherefwtd, exhessydraulic
interference at .their matin rtions _perpendicular to the eccentric
direction. | H"asq.}blﬁlea? cafseeq,r‘:‘{qthtga%% gégrlg ar e A0 ePF | ﬁi“&f‘]e r e¥ i t h
each other anfiddidrded be igtad hdyr DP@r ahed. réPaPider 4O @HBr ChRdRalsLEN an
interference between the two eccentric gears, the two gears 116 and 117 of

the above i UG FFHR G prOViRRe 84 HIP R T Yarsf& Bakkl ash bet ween t hem

However, such a | arge sbackkaghtcayses raRetaticqnal ohakesmeandnyi bigddons of
the gears 116 and 117. Disclosure of the Invention Accordingly, the present

i nvention haprsddentaddNedpivieqtior mtnghipeinbenblonotrepesedcartWig in the
prior art, apd3m @b e%xﬁg\ﬂ@ifl]épetp% S‘Wj}‘tﬂ NYeRLian 45 {058F Oy %el?n {gwel ler
th a twn cy e of al no

punp, which 1§ provide I nder ruanner” ‘capa S
conpl etel y r &wreang BatemgapAppdm t Ne .j @detlio@9Shet wBka tbeveunitgre Bhelr t he

i nternedi ate_t hroat of a.pu casj ng w th the runner_ being positioned at
its upper or PPBRe aﬁeﬁdsﬁgﬁpﬁ% %f%gﬁé&vievélofsgﬁaatrﬁ”an S ng
pressurized kagilg¢ pelodiuden] tand higa Py €AstHPedapdmel oMFiCH dnltey eqeentric
transm ssi on_gear nechanism.is snmoothly operated w thout having any
excessi ve baBREBEheHELREYddcetitad cffeay 3T ieREis2RPE dEREVERY - r edUidShg

operati onal rﬂogﬁSSzaag%w E’ﬁétézﬂﬁtﬂ%{f@n HPUWHR GHRRE PN ed Hulfer to

acconplish the above object, the present

As shown in the drawings, the twin cylinder runner 1is
comprised of two cylinder impellers, that is, first and
second cylinder impellers 103 and 104 integrated into a
single structure by a web. The two cylinder impellers 103
and 104, having the same size and configuration, are
eccentrically fitted over two shafts 112 and 113 with
bearings and are rotatable around the shafts 112 and 113

in opposite directions while maintaining the same



2 ~ SEP Z02 invention provides a tw n-cylinder inpeller punp, conprising:
-a~punp casing having two cylindrical chanbers and suction and di s ihar%
ports, the chanbers being symmetrically forned in the casing, SEP 2002
internedi ate throat being forned between the two chanbers, and also

‘communi cating with each other through an opening forned at the throat, and
the suction and di scharge ports being formed at opposite side walls of t he
throat; a twin cylinder runner novably reéeived in the punp casing and
conprised of two cylinder inpellers integrated into a single structure by a
web, the two Gylddifieridimel | ers gl norggceghpied! | yiecelygd hAst helaw
chanbers of the casing wth the web passing through the opening of the

t hroat of thee&nﬁntIIQHiky'beongeskedaUHy itWwocreédeentuid ttransrddsdon

respectively; and a a adapt d for T snlttl a srotatin
force to the Wi % qﬁ‘?ﬁje ﬁ@'r%m I’ﬂ?’gl ng t t\lﬁ?“]%p 125t s B the
runner to WDV%ddédﬂiﬁth@”@f@ érﬁ’g@@@%ifl@ dackcbtphes, t Whefiedhemaaiiani sm

conprising: drive and driven circular gears arranged to be sgaced apart
from each ot h&¥ ldREe xeH5ehndS cBAFEAL AlicA IRNYR t§21 B9 eWisB8cdher itWSShaft s
respectively, c?qqlﬁ_d%fr Efﬂ?e?@@?@ti®§ aPhbe B@Yh@%@&&@fﬁéﬁﬂf Rflted one
end thereof and being rofatab connected to each of the two cylinder

i npel l ers at @h@U@dcéﬂﬂilihqﬁﬂs lh&damdollaletgeaﬂ@tarﬂadgbetb@?ﬂeémethe
drive and drivy g. (Y nd AR rs, e
rotated in opﬁ%g |re8? ﬁgllg % % he |dﬁ8%ge&§s 8§ﬁng%%on€%&§26 of a
circular concertrar gsabcaadedn shdfptildal, erT®ntilsi caDnest Ceomplletely
connected to one shaft and integrated into a twin gear, the twp_concentric
gear s engagin@aﬁpﬁﬁlpﬁg dr i cﬁY*&ﬂp%ﬁ%&¥P?%%$%%t%9%I9n9naoﬁhérFMo
eccentric gea@éceagegbamgﬂ i@c@@@@doirh%»o E?thf@ﬂﬁ'l“ éﬁéxﬂ‘lﬁlefé"eld@faﬁhl ng
farce of the drive gear to the driven gear and all ow ng
the drive andl@pi Qéntlg%mpt Qab‘éne‘ot thed beleppdsidadla dascrdred ¥ach of
the el lipti CakhSCEEQEBbfsg’i%saﬁa"% g ggle%l%'lg.' ”Tgﬁ ‘E%e%"ah&eﬁs
direction and a mnor axis In another direction pérpendicular. tot
eccentric direefiand T0€, thavninygl thdesamannérei sngr ovndedunatiocan erastic
seal i ng neans_for [enovi n p fr the unction between the runner and
Uhe throat of SYRBEPRREEAZi AGTRERN Whd Hnred TBEi bt Bodl ABAEGTEEIALE upper
or |ower deadtppbat.bdhegWEeie@f betwdenf thBethycthemband doschaageoports
is smaller than_the nmaxi rum gap between the outer surface of each of the

cyl i nder i npefP@rSORMIRFRLE Akt KAFHAFRFT TG i2gt 8FBHRFEPTMBA] ef
Description ofttee Orravd fhosa {2 aé?ﬁ“éf'a@r& Aelcallin’Ct sa EgatYkRSpapd ot her

advant ages of the present invention will be nore clearly understood from
the fol I owi ngl@2t disl ekPTRaer At iwte t SRER iWRLbnpéncthontFpatt 1Rf the

acconpanyi ng dr & NS, b WidGR'charge port 108 is formed at the other
side wall of the throat at a position opposite to the

suction port 107. The two cylinder impellers 103 and 104
are integrated with each other into a single structure by
a web. The web of the twin cylinder runner is also used
as a partition wall since the web isclates the two ports
107 and 108 from each other.

In the above twin-cylinder impeller pump, the two
cylinder impellers 103 and 104 and the chambers 105 and
106 individually have a genuine cylindrical configuration.
In-addition, the above impeller pump is also free from any
delicate moving points except for the two c¢ylinder
impellers 103 and 104 integrated into a single structure

by the web. Therefore, the above pump has a simple



Fig. 1,is a sectional view show ng the construction of a typical

‘twi n-cylinder inpeller punp; Fig. 2 is a sectional view showi ng astw
cylinder runner of the above .punp when the runner positioned at 251' Iékﬁeﬂﬂﬂz
dead point in a punp casing; Fig. 3 is an expl oded perspective view show ng
the construction of a twin-cylinder inpeller punp in accordance with the
present invention; Fig. 4 is a sectional view of the inpeller punp of this
invention; Fig. 5is a view of a transm &sion gear nechani smincluded in
the inpeller punp of this invention; 2 4 sEP V02 9 Figs. 6A to 6C are

views respectiyely iLiyshe ?ﬁi@gbigefé’noeﬂegtﬂgqoggls119685'éd§];e€1| EhBIbER

eccentric geafs use nventTon; ronal” " vi ew o
twin cylindereffeweivély auseddafue @i tlenghtaypriereiod eobodiimntwdthéibt s

invention, with four spring-biased seali bl ades heing set in the runner
and bei ng use@r?%ﬁl?%nEQVﬂg aﬁ§ qr%&%ﬁ% I dieelar i i rfihel Qtinner

and the throafawin apgaaueaél@;ghfaﬁfcaﬁéo%&qg%@a%&%npl emoa'eﬁl§eﬁia>@al

views of a twin cylinder runner in accordance W th another enbodi ment of
this inventi om thie Hnéﬁréladstsué‘f@@@éroﬁeth@ Awarbes sod OShanduhferwiaihbe bei ng

DLOuLoeC, et Gl bl PCKINES O ASFBHLEG: DY 0BT R o

show t he opermdiatniate etd echeothahberspebbeanguap6of tthhuss hdlMﬁJ‘ltaDﬁbstBeSt

Mode for Ca“?gég rgth%ér¥gPééggon of any pulsation. The above
impeller pump reduces the moving distance of the runner
and remarkably reduces the contact area between the runner
and the pressurized liquid, and causes neither violent
vortex nor turbulent flow of liquid, thus conserving power
and being somewhat effectively operated at a high speed
and high pressure.

However, the above twin-cylinder impeller pump is
problematic in that when the twin cylinder runner is
positioned at its upper or lower dead point, a gap is
formed between one of the two cylinder impellers 103 and
104 and the side wall of an associated chamber 105, 106
at a positicn "S" around the throat of the pump casing as
shown in Fig. 2. The above gap allows pressurized liquid
to pass through during a pumping operation, thus causing
a pressure loss of the pump. Another problem of the above
impeller pump is caused by the eccentric transmission
gears 116 and 117. That is, the two shafts 112 and 113
are eccentrically connected to the gears 116 and 117 as
described above and so the shafts 112 and 113 may reduce
operational efficiency of the pump. In addition, when the
twin cylinder runner is positioned outside the upper or
lower dead point, the interval between the two shafts 112
and 113 becomes longer and may cause an operational
problem of the pump. The above impeller pump is thus

designed to maintain a contact interval between the two



Figs. 3 and 4 show the construction of a twi ncylinder inpeller punp with a
‘twin cylinder runner in accordance with the present invention. QE sggpnziﬁ
t-he drawi ngs, the twin cylinder runner of this invention is nova fy 0
received in a punp casing 10 and is conprised of two cylinder inpellers,
that is, first and second cylinder inpellers 3 and 4 which have a genui ne
cylindrical configuration and are integrated into a single structure by a
web 5. The two cylinder inpellers 3 and 46are eccentrically received in two
cylindrical chanbers: 8 and 9 of the punp casing 10, thus being slidably

inscribed wt : LY : £ w0 r@ﬁg nd 9
are synnetricl%#%%%%;?%gg%%ﬁit:gpgg§F%§ g‘kagkilﬁﬁggfxiu %g?mﬁ §£§JP

i nt er nedi at e tdyldatderei mgnier néd bdtevgamp heasiwgchareats B8s andh@ aned
comuni cate w th each her through an opening 5. forned at, the

ntermedi ate (HRERS of LEnenthol b 360 ACCOBTar AL RIS hodoat e
side wall of thedntraat j@arlshg1628hR0119, MW¥béceivh Eharngiddd, such
formed at the other side wall of the throat at a position opposite to the
suction port E@ccpR&njicdgeasts date ofifified eanfo aRgulars vadpcAtiiess@dd &0 t han
t he maxi num g t t er f f cyl kpder i ler: 3, 4
and the i nner%gl&?fa\c@%%gf Jz}%ao SOCY% eda% %ﬁbe?eg,gr&%l\ﬁgn thém%lvﬁs‘r%lg%l i nder
runner i s recdntedfierenkce ptinpheasimat iy potrt ibhe peopeydicdbari tpelhleers 3
and 4 being positioned in the tw chanmbers 8 and 9, e web 5 passes
fhrough the bRERFRGTS, SLRse tect | UbISq ot abRRG: t hESt SGOpEFRE So akRd 7
from each OFh%kce§§§vbmzn-£ﬂiéfEE%ed”WQkhekd@Hﬂbéﬁefhbﬁd'Q%ﬁﬂI'QB @leso has
a transm ssi on gear mechanism which transmts the rotating force of a
motor to the SWPAtBYYi n@BrratiAfer, tHAbs AFH8EI n§Ot heVETFABE t 6USBvedfn t he
punp casing 1 arp JEediani N prcul (RY; e 13 is
fixed to one gﬁéggfgggﬁggoﬁzoperategﬁgr?vgﬁsﬁ%?gnﬁﬁggmﬁﬁ%gq% ggﬁgiﬁgo
circular driveeageatlficand ¥1%edf ttheomboyed igfped lcar wamps Bkt p2vidied t wo
shafts 11 and_ 12, a [ ed panall el t other, wth et ars 13
and 16 being B%gﬁg%tel E}%[rﬂegr%ncg{algagsrr}g&e%%ete% gg%ﬁ'otﬁé‘?éviﬁ’esc‘%c@ntar ﬁ%rgﬁaft 1,
2 is eccentribatkyashxesusest bpephbéonabdnofiseachndf vibeashahssofltaed 12
and is rotatabl fiiigd into_an associated cylinder inpeller 3, 4 of the
twin cylinder 9¢&hheri® T®Rdt hd’gears 13 and 16 cooperate with each ot her
through two idle gears. Each of the two idle gears is conprised of a
circular concentric gear 14, 17 and an elliptical eccentric gear 15, 18,
whi ch are commonl yYis@loswre pofgbhe 1invention

Accordingly, the present invention has been made
keeping in mind the above problems occurring in the prior
art, and an object of the present invention is to provide
an impeller pump, which is provided with a twin cylinder
runner capable of almost completely removing any gap from
the junction between the runner and the intermediate
throat of a pump casing with the runner being positioned
at its upper or lower dead point, thus effectively sucking
and discharging pressurized liquid relative to the pump
casing, and of which the eccentric transmission gear
mechanism 1s smoothly operated without having any
excessive backlash Dbetween eccentric gears, thus
effectively reducing operational noises and vibrations
during a pumping operation.

In order to accomplish the above object, the present



connected to one shaft, thus being integrated into a twn gear. The two
eccentric gears 15 and 18 have the sane eccentricity in the sane,.direction
and individually have a major axis in an eccentric direction andZak i 012002
axis in another direction perpendicular to the eccentric direction. The two
eccentric gears 15 and 18 engage with each other. That is, the drive gear
13 engages with the circular concentric gear 14 of the first idle gear,
while the driven gear 16 engages with the’ circul ar concentric gear 17 of
the second idle gear. The engagenent between the above drive, driven and
idle gears isiheshtiean i prévgded. kn thampendhnider ofidpel BoOVe puagr,
mechani sm the rotating force of the notor-operated drive gear 13 is
transmitted tSOFH€1EEP9énag€HWP1€a§h??hEﬂV%QQBQWHOCW&P@déééﬁé.C?ﬁ@PéFére,
the drive a”daﬂﬁ' VEﬂcGF?hS dria and st 3'e T ghat &d '{h&p%r&ﬁez@ reelihgns. In
such a case, the two elliptical eccentric gears 15 and engage wth each
ot her, thus etfmmetvécgliivademnedi ng the cesahgngwidhcenofintkemddiaéegear

13 to the driyen ar_ 16 while i ntai ni.ng constant i.nterval_between the
t Wo eccentricggﬁag?sbfﬁﬂﬁiéPF%%grgFgggertﬁ?f&@?eﬁﬂ“?ﬁﬁﬁ%ﬂ_@% o@&%?es of
the two eccentphmuf€ansihy andhl&achherafey eshidiggd Veh ebpénihgakoemeant ric
gears 15 and 18 are free fronlanﬁgexcessive backl ash different fromthe

transmission gkaFnfretRERREm 8P4t kBSt FBFEAPDL APA- €YyFFRAERS RPEFFePePRARD of
Filgs. 1 and 2¢ofhieq! IANSBRERaR IS adeqBaNLSIBOM thill chrygati an L
effectively reduces operational nolses and vibrations during a punping
operation. Siartinderdrunaegemovedlyogesedves Jint theheouhrp veasing2ardSEF
~p0~ 12 gear 16 through the two idl.e .gears, it, is possible.tqg us

ohel | s ved geomerLEAd NS FhE° s Geleer tpaine s AT g 2B s vi ng
power and inpsongDg GRewitureal bef hi ciecytid the Ryindde oppeatespsal
theory of elliptical eccentri¢c_gears used in this invention will be

descri bed in RRIRF | eGreRtFéFaLLACECCEIEPYs In6 AL t81e haben ¢6 BESshow
two ellipticak NLhiks 38R SvdBl Kk FShaBNYREE oW ot her,
with S1, S2: t%é?%%centric shafts, C {ﬁ%tgﬁggu%gtmggnﬁ%é¢¥§gqg%ceﬁtric
shafts, Cl: dikteatobeibReras g cehiies ooing vibl kdaleht rirspaibedovithe
above eccentri,c. s : L LGRLY eac ot ri s, P
(P = 20y ooty riiABerE’ rEEREELIVELYY Tnat ATyl i APR (adafEONT,
m nor axi s offaan tténgsittongespandiatging Bacte ofot hkeabiorin ety 1l pndenl

gears, b: radius of the maj axis of the ellipse, Rl : variabl e radius
of eccentric ré‘}rmeﬁs’e tgh"ésng%‘gf%%lcrbgr dfrq'heg hA L aJH“paé‘lfg]lﬁrasr %%’é? [ ](F)lﬁr,m?jl, t?gz:
vari abl e angh@vehapgednkccotishpgrs 0ia @@Posiateatd DecBlehE, aweenisaeity.

In such a case, .the eccentricitx Eis represented by the follow ng
equation. r meghanism comprising: drive and driveén circular gears

arranged to be spaced apart from each other and fixedly
and concentrically fitted over eccentric shafts
respectively, each of the eccentric shafts having an
eccentric part at one end thereof and being rotatably
connected to each of the two cylinder impellers at the
eccentric part; and two idle gears arranged between the
drive and driven gears, thus allcwing the drive and driven
gears to be rotated in opposite directions, each of the
idle gears being comprised of a circular concentric gear
and an elliptical eccentric gear commonly connected to one
shaft and integrated into a twin gear, the two concentric
gears engaging with the drive and driven gears
respectively and the two eccentric gears engaging with

each other, thus transmitting the rotating force of the



E=,~( b2-a2) /b =2e/C = P/Cwhereinr is a paranmeter. The above two
gears Gl and G2 can rotatably engage with each other, when R + Rl SEE gm?
RIdQ = R2d@. In addition, the second gear G can be rotated by the firs
gear G, when R1L - r/ (1 - EcosQ ) and R2 - r/ ( 1 - E cos@).
"Therefore, it is apparent that the two gears Gl and & have the sane size
and configuration and b = ¢ 2. Since E = ,~(b2-a) /b = 2e/C, the radius
"a" _ ~'[b2 - (b2E2 ) ] - [b2(1 - EZ)]. Fyg. 6H shows anot her nethod of
calculating the 2 4 SEP 2002 13 radius "a". In accordance with this
method, it is apparent that the radiuses Rl, R2 are changed in accordance
with the vari S8ligeas§re &P, the Kriyens gaarorad &l lowd headrigésapRt R
bei ng not cha e t 209k € LSas = 2b .
When t he anglggége?sggﬁgﬁgzgfq%%d§§%05|tiéﬁ%ﬁga?ﬁgt%pg§r§%t;ﬂ§gfmggngiuses
Rl, R2 at theofi ndve &dildpdficafie ecicleinisd c Beagisd hRY iage acquadlort axdachinot her.
In such a case, 2Rl - 2b, thus Rl - b. Therefore, a - ,(R12 - e2) .- ., ~(R2
-e2) [(Q2) 280 g85°enErhs ARSCtighn AME A (BINGEar S | 7 oRRPERSH  an
angle Ql', thaikekatibRdparpeadPRulal the thecerdettalicCdirsctabayl ated as
follows. R1' - r/(1l - EcosQ') R' - r/(1 - Ecosjge'%QZ' - )

cos- {1/ E[ (r/ R2') Thp] twiReRYihRdefior ¢REEE 1Bl PIRY v tdo@pl eLasyifot at ed
at the angl es Y sapd ~d e ct :nd D i C 1) t :

centers of tvvg%%ég?it rnlgganp%r ?g?off%ﬁﬁe‘yﬁ%%vgngciée%r?ggfs&ha%ﬁ ‘gﬁﬁgﬁ'&e& IS
represent ed bpetWeehothewugneyand othe Ghroat [ofC theXpumpX@prZing(Witk Y2) Z]

- ,~[(C - Pcogﬁ g PC%SQ?Z + (Posinqr1] + Cgsi Q2)t2] uTheerefore J,t ia aaparent
that the distance "CEH%E qelfeﬁg P BPTL Londttant BRSFart er% of ffé
positions of pbentwo eccentric shafts S1 and S2 with each of the two gears
GL and & being rotated, at. an_angl e of 360. ) .
The width of each of the suction and discharge ports
is smaller than the maximum gap between the outer surface
of each of the cylinder impellers and the inner surface

of an associated chamber.
Brief Description of the Drawings

The above and other objects, features and other
advantages of the present invention will be more clearly
understood from the following detailed description taken
in conjunction with the accompanying drawings, in which:

Fig. 1 is a sectional view showing the construction
of a typical twin-cylinder impeller pump;

Fig. 2 is a sectional view showing a twin cylinder
runner of the above pump when the runner positioned at its
lower dead point in a pump casing;

Fig. 3 is an exploded perspective view showing the
construction of a twin-cylinder impeller pump in
accordance with the present invention;

Fig. 4 is a sectional view of the impeller pump of
this invention;

Fig. 5 is a view of a transmission gear mechanism

included in the impeller pump of this invention;



Therefore, when the two cylinder inpellers of a twin cylinder runner are
connected to the eccentric parts of such eccentric shafts respectvelggp ?@ﬁ?
rrunner is snoothly operated w thout generating any problem I[f two genu
circular eccentric gears are used in place of such elliptical eccentric
gears 15 and 18 in the 2 ~SE P 2'002 14 idle gears, the two circular
eccentric gears may forman interference at their teeth. Such an
interference may be overcone by providing a backlash at the junction

bet ween the two eccentric gears. However, when each of the circular
eccentric gears hag;gel arge cemt Ligi h i ar Li:C 0ears
have to be provideglaffh%§Iéﬁlﬁ?bggglggﬁvébﬁ?ggggﬁiggrgrééggggEkgé s
prevents practheabpesatbbnahetbecent of ceeiprtsicadln eclrenitmial Igearnsumapedf this
invention, the twn cylinder. runner is provided with an elastic sealing
means for renﬁgiﬁblﬁngnﬁﬁﬂ P8t t he junction between the runner and the

throat of the punprggsi mgidOa vhedt idveal WnsY oifS apefihi @Pgdndkri tantpper or

| ower dead point. The sealing neans is exteriorly provided on each of the
cyl i nder inpefReracgerfangeof Wikd t W8 cHPFiRAEY rempedimens pésit £8ASar ound
the web 5. Fi C RSt FelpMuclE | 005 ofdipg to
the primary e%%%%??rgﬁﬁogaﬁﬁi g’&l%ﬁ{/;%z:lggg q{lr?%teﬁi??ée oﬁ%ﬁ??‘g%hg Eslggl i ng
means i ncl udeset Fpribhgglivuget s@d bednbl asked Xor Heaviiglg any ghe fwom

cylinder runngr nade_ of | | ade_gr oov 1 is axially forned on
t he outside mﬁ?? b n%%i%gogg%ﬁ%e%y??%dEPn?%ﬁe??ér 3 gﬁﬁoi@a?¥aap8§PPion
around the wekbadindhe bl ade groove 31 is interiorly provided with a step 34

at each side wall._A Iongitudinal sealingablade 32, having a cross-section
corresponding to tHdS of Efnéns £ JPFdHoREEB12Nd sSREFABRG Lr NPT N2t he

groove 31 and:wfr;hmgi ady rh{ﬁ%e%pﬁﬁséé@%ﬁ% #Aent Qua_th%&ngmﬁsag}%aﬁg in

t he groove 31. e sealing blade 32 Is biased by a spring neans at its
bott om sur f ack, ey eldy yet e nor bl | 3n b bsstiic ccaver cve shdecodtedeoqyr oove

31. The abovetfee@éjn@%géla%%gia%gﬁigigpggggégmiytﬂ%%r()fse%'i 18P g TRt S A

such a rubber-
removing any gap from the junction between the runner and

the throat of the pump casing; and
Figs. 9A to 9F show the operational effect of the

impeller pump of this invention.
Best Mode for Carrying Qut the Invention

Figs. 3 and 4 show the construction of a twin-
cylinder impeller pump with a twin cylinder runner in
accordance with the present invention.

As shown in the drawings, the twin cylinder runner
of this invention is movably received in a pump casing 10
and is comprised of two cylinder impellers, that is, first
and second cylinder impellers 3 and 4 which have a genuine
cylindrical configuration and are integrated into a single
structure by a web 5. The two cylinder impellers 3 and
4 are eccentrically received in two cylindrical chambers
8 and 9 of the pump casing 10, thus being slidably
inscribed with the chambers 8 and 9 respectively. The two

chambers 8 and 9 are symmetrically formed in the casing



When the twin cylinder runner is positioned at its upper or |owe pe%q:
‘point in the punp casing 10 during a punping operation, two sealing a(@gz
32 of one of the two cylinder inpellers 3 and 4 cone into closé contact
with the internal surface of an associated chanber 8, 9 at positions around
the throat of the punp casing 10. Therefore, the sealing blades 32 al nost
conpletely renove any gap fromthe junctii) bet ween the runner and the
throat of the punp casing 10 irrespective of a difference between the inner
di aneter of each chamber 8, 9 and the outer dianeter of each cylinder
inmpeller 3, 4 13 wheht annioykerrndddatenndiroathdeina-fopmedddre iwgssl | e punp
of this inventjon tcléus effec%i veldy Prey ntcso any Lo sesuretéo%s Y{,hen the twin
cyl i nder runner’q s SE‘PFFSne a8f% ts ﬁﬁger S oY “deht PotRE du?'i}hegra
punpi ng oper attiproudt gén 8Penndg8B ' sHewnelde arorde Uit e i £t & et degt Neans
according to anot her enbodinent of this invention, In this enbodinent, the
seal i ng means onPte S&S 19 didast iAc SEEFAPRAPOTRNP chSi EOEBRE et FIQ HEL4&ni n
cylinder runn Nn,@er rm n I €qCOV&S; q t

Finner 15 oxt rE 9 csaPe Y o i pas Py FOgU ML o dE e

synt heti c rublprt dyers Honmead atunifeorotnhdn ckivbs wallhaif ithe ttleradtastt ¢
cover 41, having a uniformthickness, .is totally and exterjorly. cqated on
the two cyli noae%’qsrﬁ) Qb PPOEARF £ S iFeu?/t\beo% Bt h%' rL}fH'h r“?llqc—ﬁ}/\e‘?/gr,
the internal si#dhmes ahecasid evritBder ahapel 1 erswalhert sStid e e araxsiuain an

el astic cover 41. A sealing ridge 42 is axially formed on the outside wall
of the cover ﬂf?atbedt‘iﬁﬁ'}t P %H‘B‘Elﬁdstlﬁééﬁébog. e‘é\ﬁép e ndfitn RS NRH
runner, coated W4t BnkheneOYRheflsutBaPOShHE PRELs &b id Sed RRmIMY IOy, dead
point in the 2 ~ SEP ~OZ 16 punp casing 10 during a punpi ng operation,
two sealing ridgesWhgnothentwodh echbinder csunnredsi rpeelized 3nathe pummre
into elastic - Tod VY the .l nterna e. sqci_at.e r 8,
9 at positi ongggrlg%n&\q hjé'ttrﬂr%%%] g‘f’gt{;u%f%%%%fcé’g ﬁgﬁ‘]fgg $h§r tedf gr %@?%g

seal i ng ri dgepo4l trienede idnt hgawior @Maimbe rjsursctangh dettkrewdhe paysss and
the throat of the p casi ng. 10 and effectivel revent any pressure | oss
during the puiBFRYCHPERSIGRSIIARE opdPHs SRAFCEITELY L1} REIREith finder

i npel I er punppektkhiesanaventiren Walh Benhdescri bed hereinbel ow. Fig. 9A
shows the inpeller gurrp of this invention_in an initial position, in which
the twin cylinder Fifind¥ilsqydsindenetmRelies PHMP AL ubgéﬁ dEX@TFAOR .
Wien the punpghgot 'ﬂ%sataov@ra%éiﬁfséfc:?,t&é&?%e&ﬂ&n@fh‘/?wﬂ@éﬁdft'r}é%%m&"c%f,tS 11
and 12 are rotated in opposite directions, thus allowing the tirst cylinder
i npel I er 3 of thaeretahing tiorey e Taumosec| bekWheeewim dyd ifndest rghaeler 8 as
shown by the w L J i di e, i nt I .f.ace of the
chanber 8. |n@éﬁ§ha§&8§§g? gﬁgﬂyng]re?ss%!r grgcf‘g@g}éaetr:% eghﬁﬁ f%gl’l%?gﬁto-'hand
section of thenchhgbgerad mechhaidmawangerduirs: surtkeuwbati qoidei gpeart A8 fir st
chanmber 8 throug?,thg gucti on posrt 6. In the above séaheh t he sggogﬂb
cylinder inpelfefl#6f *Ph&TFY Ho e MRt TIRSER FRd 1 AELE8CBRAT Endtber 9
whi l e slidingylpniéhg yeheinal cswchaee or v duiers 9is WheReliheot vae
cylinder inpellers_3 and 4 of the runner further nove in the chanbers 8 and

9'in opposite2ndi PEcii BRIYSPhSRaFEadi-ng Thfe PRI IhahsS ot L FREY P, afRe
second | mpel | g, S ATdar 410 SUGh @l BehBEQ §EnChAIDEIo Beatfien 3l gl unner
conpletely reaches its | ower dead point as shown in Fig. 9C the first
i mpel | er 3 ackt@npkisgedriougiducinbn engekementti |witiheesebordherpel | 8n 4
performs its 5%5%&5¥55“§H§¥%\%%|2 is eccentrically fixed to the other
end of each of the shafts 11 and 12 and is rotatably
fitted into an associated cylinder impeller 3, 4 of the
twin cylinder runner.
The two gears 13 and 16 cooperate with each other
through two idle gears. Each of the two idle gears 1s
comprised of a circular concentric gear 14, 17 and an

elliptical eccentric gear 15, 18, which are commonly



. .2 4 SEP ZQOZ mIn such a case, the two sealing blades 32 of the Hgg
i-npeller 3 conpletely renove any gap fromthe junction between th \J'i F 2002
i-npeller 3 and the throat of the punp casing 10 irrespective of a
~difference between the inner dianeter of the first chanber 8 and the outer
dianeter of the first inpeller 3. Therefore, the inpeller punp of this
invention effectively prevents any pressgg\g | oss fromthe first chanber 8.
When the runner further noves fromits | r dead point and reaches the
position of Fig. 9D, the first inpeller 3 starts to discharge pressurized
liquid fromtbenhecsedchanbee shafith [thushdedewondtenpealtiedr iAtooat twirs its

suction stroke. When _the runner reaches the itign_of Fig. 9E, the first
Cpel Ler 3 coRtAPUOUIRS diLnSr SRt 1 RogeR T Sou | PAGI d o MG Y HePensRBer o
and al so starésceéhfr s6etyOlnsthekgam¥hik fethos esMdi haPRL b4 1 Ay ahabst

conpl etely acconplishes its suction stroke. Thereafter, the runner further
moves and reathea] Q¥ sakippednd@ad esgemtrds sHARSLlPIFiagd o miMOX haXpHsiti on

of Fig. 9F, t \SA’}?M | I ly,.acc i i

suction strok%? I1e %%4@#&%@?%@%&?.&%06% ygglgsc%%%%{s{fc
pressuri zed ldipeat forom (e chanteecehtanad geaospebf andsl8tengags iwitlst r oke
well prior to reaching the position of Fig. 9A. At the position of Fig. 9A
t he second i i é?tllfgqrsucks liquid into the chanmber 9 and al so perforns its
di scharge stroke waldt ) lthd lag ifier gbairMR8l bE§ade di wLHR U688 PILSSIES zed
liquid fromthe chanber 8 and also perforns its suction stroke well. As
descri bed ab®RRcHIH Of 9eRE 14 sefarfdiseEbniit cydilgdeFeampevhdde 3thad 4
performs its i i iy t. .t i j ratio
of the annuntd%léﬁ;és?ac e Ilfjdqw t%est ﬁ‘;eléa}{(rme%’n%‘ cojfgzzﬁ'}lsc ar%deé?ﬁfc,]\iu% Eb%%]leeach

i npel |l er being of thesEPe®Pazdl18dakt genat el Thehangademenie Hesrwgeen othesnal | er
than one in %%ordac#c.evewit the positi.gﬂ of the runper in the .pu‘rég). casi ng
10. That is, e et 1%t i B ofh h%n%mf) t 9P2&0ckad FFauisﬁe@f he 9 r st
inpeller 3 tg.the amount of discharged liquid of the inpeller 3 is |arger

than one, the ratio of the anpunt of sucked liquid of the second inpeller 4
to the amount of dPscHf gRRSTREHPE 6F (e i3RRNY eFear BeSRAPLER /t Helf one.
Such a ratiorgkatRi8gaPsPte Obsl 11HH dfotSrabberDRLE! UrioLer o Wikh fhe twin
cylinder runner passing by its upper or lower dead point. Therefore, the
runner snoot frpnspéksedndali trdadyeeni gerd ditderhyegisurkewkwhouitdehangi ng
the anpbunt o ked mqr. ,dJ r | k. qud f ) ul,sation ring a
purp; ng. oper dETbe. | AESIA ey, e SoAT¢ HhenSETval FRE-R T A

conpl etely rempvestangdgap bppostibe dimecitdonbet ween the runner and the
throat of the pu casi ng when the_runper i ositioned at its upper or

| ower dead poi nt W’?’hé?‘lgflor%,cat%ee’ ST i ﬁonﬁgﬁgpgf?égt Fﬁgﬁytﬁﬁg\/é%f Sany
pressure | osssfromdt N\ chaigwryess andhal éoys tdehdmnnenhuso Erecefifveaty vel y
suck and di scharge |iquid. Industrial %%I icability As described above, the
present i nvehfRBATHFbIREed g HARFOVE foRGR A i Thier F P8I F8RTpddp.tAn the
above inpel | ghe PE#PPveh NGekW NeChiDECRaiHRRSR1hg BN @¥hdednW tihtaRvahastic
seal ing neans for renmpoving any gap fromthe juncCtion between the runner and
the throat ofetweepuipecdnearentrie shahes Beiang pbsreganddesas iofs upper
or | ower deag. poi I r 1.SS: r C i s

i npel | er puﬁ%%f)f Igé%t %?éggé%a?ggmgriﬁ\}ggs%E?ttr%eéswﬁo g%i?ﬁ%%??ygg%\égge wth
a driven shafs,ahdit18.

Therefore, the two elliptical eccentric gears 15 and

18 are free from any excessive backlash different from the
transmission gear mechanism of the typical twin-cylinder
impeller pump of Figs. 1 and 2. The transmission gear
mechanism of this invention thus effectively reduces
operational noises and vibrations during a pumping
operation.

Since the drive gear 13 cooperates with the driven



2 4 sEP ~fIQZ 1~ indirectly engages wth the driven shaft through two idle
-gears. In each of the idle gears, both a circular concentric gear %ﬁ?
elliptical eccentric gear are conmonly nounted to a shaft, thu?f% i ?H%Z
twin gear. The two elliptical eccentric gears engage with each other, while
the two circular concentric gears engage with the drive and driven gears
respectively. Due to such idle gears, ﬁ ransm ssi on gear mechanismis
free fromany excessive backl ash, thus e ectlvely reduci ng operati onal

noi ses and vi brations during a punping operation. The two idle gears al so
al l ows smal | - genad 1geansoughbehesewoatdlidegearye dndisirmossibjenrts, usleus

conservi ng po nd .i marovi n eratiponal efficiency of the jnpeller punp.
Al t hough t he ﬁpéﬂgrﬁéangWESGF%eﬁg {% Ty $ P8Se Flvﬁéeﬁ?F %H%§%“£%§n

di scl osed for thhdsugbhsétvenpUusdaseand hepeoskhl| @kt 1dvea Bl fiidilency
appreci ate that various nodifications, additions and substitutions are

possi bl e, mﬁtﬁéuﬁhGeQ&FPlng fromthe scope and spirit of the invention as
di sclosed in the a% g@i‘b@%ﬁ&%‘ fReory- 01.2 éh 1SR TP e%%eq'c"i‘fé‘ge%rs

tw n-cylinder |npel unp, conprising: punp ‘casi ng
cylindrical cha&ﬁeum.amdsmmnventxnniwhbb*b&géeporihedsanddehambemstbelng

symmetrically farned in,said_casing h an internedi ate throat being
f or ned betmeeﬁe?ﬁEePﬁB Eﬁahﬁgfs 6§n3 aﬁgo communi cating with each ot her

through an openi ngFfigfsrre@Aattosescd dhBwatwo agtl spt desuckeanapdcdigealrar ge
ports being formed at opposite side walls of said throat; a twi.n cylinder

runner novabl §1r 8B€i God YRiGhi SNIAGH el REAN @ G For iidd S7L -t 98 :cF¥Pnder
el er's | nt 8GEghedsLneRad Sl N BN b Dhudeitlng B Lie ¥l kader

i npel | ers being eccentrica received In the tw c ers of the casing
with the web phastag chroalxagmtammedqmwe@ dfhe sentersafotwoheceastngc t hus

bei ng slidablgakgscr%b%ﬁe a%%v%h%égh §¥§ £ﬁ§P§§}ig?|¥écgﬂgricity of
each of the eccentric gears, P (P = 2e): eccentricity of
each of the eccentric shafts, a: radius of the minor axis
of an ellipse corresponding to each of the above
elliptical gears, b: radius of the major axis of the
ellipse, R1l, R2: variable radius of eccentric ellipse
changed according to an angular variation, Q1, Q2:
variable angle changed according to a gear rotation, and
E: eccentricity. In such a case, the eccentricity E 1is
represented by the following equation.

r = az/b

E = {(bl-al)/b = 2e/C = P/C

wherein r is a parameter.

The above two gears Gl and G2 can rotatably engage
with each other, when R1 + R2 = C and R1dQl = R2dQ2. 1In
addition, the second gear G2 can be rotated by the first
gear Gl, when R1 = r/(1 - E cosQl) and R2 = r/(1 - E
cosQ2). Therefore, it is apparent that the two gears G1
and G2 have the same size and configuration and b = C/2.
Since E = f(bf-al)/b = 2e/C, the radius "a" = {[b} - (biE!)]
= i1 - ED].

Fig. 6B shows another method of calculating the



a gear, mechani sm adapted for transmtting a rotating force to said twin
-cylinder runner, thus allowing the two inpellers of the runner to nove in
tthe chambers in opposite directions, said gear mechani sm conpriiln@EPdgaspe
~and driven circular gears arranged to be spaced apart from each other and
fixedly and concentrically fitted over eccentric shafts respectively, each
of said eccentric shafts having an eccen%gic part at one end thereof and
bei ng rotatably connected to each of said two cylinder inpellers at said
eccentric part; and'tw idle gears arranged between said drive and driven
gears, thus atr&éimsg tae drive arrerdange gedtd tbhbe muthaed, i dtoppdsite
directions, e ai g jdle ar i C ri o] Cj .
concentric ge%?g%%%ngn Eejﬁl%?pt Fggl g%gg{rll??fcolggarsng %rgEPéé%%égél EBmonl y
connected to aceosdahte anilthntlegratreihb Id @anallewiQl ,gedth the sum totgentric

gears engaging with the drive and driven gears respectively and e two
eccentric ge %.Eﬂ%a@WﬂgrﬁFﬂH58§cﬁgotﬁgrP%QHE;QQEﬂéaﬁqqqqu?$EF$£?%ﬁing
force of the giyReg8ag1EOQuNe diMeni geats apdpal Lowi ng e dpiue end

driven gears to be rotated in opposite directions, each of said elliptical
eccentric geangkalhdg s ab@ngedaxitdius res iddooangi thdi apexi ofi tipel Wi nor

axis in another.difectipon r ] o] e eccentrj LLection . The
twi n-cyl i nderreardnjbe%?ée:rﬁgunlgfa%gg&dig%ﬁ%lt C‘T%?Sm f: ti'(/e\lﬁaeréefln]qé%ugﬁ %g\n %ng
cylinder runrRr ame pegualledowieldzharmtaast i cIsekdinganease ,f @RI en®b Ng any
gap fromthe junction between said runner_and said throat of ;the punp
casing with tH¥S dhef Bein§g66§#PF8ne& at4R§§ uﬁp@r?or VéRer defd poi nt .

3. The twi n-gylidyder inpéiler pphm adgording to claim2, wherein said
seal ing neans conprises: a blade groove axially formed on the outside wall
of each of said cyihafethe npersergear §lpdési ricdatadoand ashianded,Qkai d
bl ade groove j Lateri PAOVI ] t t |
t hereof ; and t?ﬁ g%é%?tﬁgﬁdngﬁbéga ?ngéjﬁldca ets%géggl ggragc%?\%% Llsalnpcguai(%ééb? ade
groove and casglfiolllypwshe step of said groove, said sealing blade being
bi ased by a spring_.at (its, hott surf.ace, thus being normally biased to the
out si de of said g%&ové.rlquﬁé \ﬂqﬁ%&ﬁinder i npel | er punp according to
claim2, wherein gai'd=segl(iing MEaEQONPri ses:
Q2' = cos'{1/E[(r/R2') - 1]}
When the two gears Gl and G2 are completely rotated
at the angles Q1' and Q2' respectively, the distance (C1)
between the centers of two eccentric parts of the above
eccentric shafts S1 and S2 is represented by the following
equation.
Cl = fI(C - X1 + X2)? + (Y1 + ¥2)1]

f[(C ~ PcosQl + PcosQZ)2 + (PsinQ1l + PsinQZ)ﬁ

Therefore, it is apparent that the distance Cl is
equal to C and is constant regardless of the positions of
the two eccentric shafts S1 and S2 with each of the two
gears Gl and G2 being rotated at an angle of 360°.

Therefore, when the two cylinder impellers of a twin
cylinder runner are connected to the eccentric parts of
such eccentric shafts respectively, the runner is smoothly
operated without generating any problem.

If two genuine circular eccentric gears are used in

place of such elliptical eccentric gears 15 and 18 in the
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~a sealing ridge being axially formed on the outside wall of said ?PZeSEPtZﬁZ
position around said web. 5. The twin-cylinder inpeller punp atcofdrng to
.claim1l1, wherein the wwdth of each of said suction and discharge ports is
smal [ er than the maxi num gap between the outer surface of each of said
cylinder inpellers and the inner surface of an associ ated chanber.
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for removing any gap from the junction between the runner
and the throat of the pump casing 10 when the runner is
positioned at its upper or lower dead point. The sealing
means 1is exteriorly provided on each of the c¢ylinder
impellers 3 and 4 of the twin c¢ylinder runner at a
position around the web 5.
Fig. 7 shows the construction of a sealing means
according to the primary embodiment of this invention.
In this embodiment, the sealing means includes a spring-
biased sealing blade 32.
That is, in the twin cylinder runner made of a metal,
a blade groove 31 is axially formed on the outside wall
of each of the cylinder impellers 3 and 4 at a position
around the web 5. The blade groove 31 is interiorly
provided with a step 34 at each side wall. A longitudinal
sealing'blade 32, having a cross-section corresponding to
that of the blade groove 31, 1is movably received in the
groove 31 and is caught by the opposite steps 34, thus
being retained in the groove 31. The sealing blade 32 is
biased by a spring means 33 at its bottom surface, thereby
being normally biased to the outside of the groove 31.
The above sealing blade 32 is preferably made of an

elastic material such a rubber.
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When the twin cylinder runner is positioned at 1its
upper or lower dead poiqt in the pump casing 10 during a
pumping operation, two sealing blades 32 of one of the two
cylinder impellers 3 and 4 come into close contact with
the internal surface of an associated chamber 8, 9 at
positions around the throcat of the pump casing 10.
Therefore, the sealing blades 32 almost completely remove
any gap from the junction between the runner and the
throat of the pump casing 10 irrespective of a difference
between the inner diameter of each chamber 8, 9 and the
outer diameter of each cylinder impeller 3, 4 of the twin
cylinder runner.

The twin-cylinder impeller pump of this invention
thus effectively prevents any pressure loss when the twin
cylinder runner is positioned at its upper or lower dead
point during a pumping operation.

Figs. 8A and 8B show the construction of a sealing
means according to another embodiment of this invention.
In this embodiment, the sealing means comprises an elastic
cover 41, which is coated on the twin cylinder runner.
In order to form such an elastic cover 41, the metal
runner is exteriorly coated with an elastic layer such as
a natural or synthetic rubber layer having a uniform
thickness.

That 1is, the elastic cover 41, having a uniform
thickness, is totally and exteriorly ccated on the two
cylinder impellers 3 and 4 and the web 5 of the runner.
However, the internal surface of each cylinder impeller
3, 4 is free from such an elastic cover 41. A sealing
ridge 42 1is axially formed on the outside wall of the
cover 41 at a position around the web 5.

When the twin cylinder runner, coated with the cover

41, is positioned at its upper or lower dead point in the
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pump casing 10 during a pumping operation, two sealing
ridges 42 of one of the two cylinder impellers 3 and 4
come into elastic contact with the internal surface of an
associated chamber 8, 9 at positions around the throat of
the pump casing 10. Therefore, the sealing ;idges 42
remove any gap from the junction between the runner and
the throat of the pump casing 10 and effectively prevent
any pressure loss during the pumping operation.

The operational effect of the twin-cylinder impeller
pump of this invention will be described hereinbelow.

Fig. 9A shows the impeller pump of this invention in
an initial position, in which the twin cylinder runner is
positioned at its initial upper dead point. When the pump
in the above state is started, the drive and driven shafts
11 and 12 are rotated in opposite directions, thus
allowing the first cylinder impeller 3 of the runner to
move counterclockwise in the first chamber 8 as shown by
the arrow of Fig. 9A while sliding on the internal surface
of the chamber 8. In such a case, a back pressure is
generated in the right-hand section of the chamber 8 in
the drawing, thus sucking liquid into the first chamber
8 through the suction port 6. In the above state, the
seccnd cylinder impeller 4 of the runner moves clockwise
in the second chamber 9 while sliding on the internal
surface of the chamber 9.

When the two cylinder impellers 3 and 4 of the runner
further move in the chambers 8 and 9 in oppositq}
directions, thus reaching the positions of Fig. 9B, the
second impeller 4 starts to suck liquid into the chamber
9. When the runner completely reaches its lower dead
peint as shown in Fig. 9C, the first impeller 3
accomplishes its suction stroke, while the second impeller

4 performs its suction stroke well.
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junction between the first impeller 3 and the throat of
the pump casing 10 irrespective of a difference between
the inner diameter of the first chamber 8 and the outer
diameter of the first impeller 3. Therefore, the impeller
pump of this invention effectively prevents any pressure
loss from the first chamber 8.

When the runner further moves from its lower dead
point and reaches the position of Fig. 9D, the first
impeller 3 starts to discharge pressurized liquid from the
first chamber 8, while the second impeller 4 continues its
suction stroke.

When the runner reaches the position of Fig. 9E, the
first impeller 3 continuously discharges pressurized
liquid from the chamber 8 and also starts its suction
stroke, while the second impeller 4 almost completely
accomplishes its suction stroke. Thereafter, the runner
further moves and reaches its upper dead point as shown
in Fig. G9F. At the position of Fig. 9F, the second
impeller 4 almost completely accomplishes its suction
stroke, while the first impeller 3 continuously discharges
pressurized liquid from the chamber 8 and alsc performs
its suction stroke well prior to reaching the position of
Fig. 9A. At the position of Fig. 9A, the second impeller
4 sucks liquid into the chamber 9 and also performs its
discharge stroke well, while the first impeller 3
discharges pressurized liquid from the chamber 8 and also
performs its suction stroke well. As described above,
each of the first and second cylinder impellers 3 and 4
performs its suction and discharge strokes at the same
time, with the ratio of the amount of sucked liquid to the

amount of discharged 1liquid of each impeller being
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alternately changed to be larger or smaller than one in

accordance with the position of the runner in the pump
casing 10.

That is, when the ratio of the amount of sucked
liquid of the first impeller 3 to the amount of discharged
liquid of the impeller 3 is larger than one, the ratio 6f
the amount of sucked ligquid of the second impeller 4 to
the amount of discharged ligquid of the impeller 4 is
smaller than one. Such a ratio of the amount of liquids
is alternately reversed with the twin cylinder runner
passing by its upper or lower dead point. Therefore, the
runner smoothly sucks and discharges liquid under pressure
without changing the amount of sucked or discharged liquid
or forming any pulsation during a pumping operation. 1In
addition, the =sealing means of the runner almost
completely removes any gap from the junction between the
runner and the throat of the pump casing when the runner
is positioned at its upper or lower dead point.
Therefore, the sealing means effectively prevents any
pressure loss from the chambers and allows the runner to

more effectively suck and discharge ligquid.
.Industrial Applicability

As described above, the present invention provides
an improved twin-cylinder impeller pump. In the above
impeller pump, the twin cylinder runner is provided with
an elastic sealing means for removing any gap from the
junction between the runner and the throat of the pump
casing with the runner being positioned at its upper or
lower dead point. 1In the transmission gear mechanism of
the above impeller pump, the motor-operated drive shaft

does not directly engage with a driven shaft, but
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indirectly engages with the driven shaft through two idle
gears. In each of tbe idle gears, both a circular
concentric gear and an elliptical eccentric gear are
commonly mounted to a shaft, thus forming a twin gear.
The two elliptical eccentric gears engage with each other,
while the two circular concentric gears engage with the
drive and driven gears respectively. Due to such idle
gears, the transmission gear mechanism is free from any
excessive backlash, thus effectively reducing operational
noises and vibrations during a pumping cperation. The two
idle gears also allows small-sized gears to be used as the
drive and driven gears, thus conserving power and
improving operational efficiency of the impeller pump.
Although the preferred embodiments of the present
invention have been disclosed for illustrative purposes,
those skilled in the art will appreciate that various
modifications, additions and substitutions are possible,
without departing £from the scope and spirit of the

invention as disclosed in the accompanying claims.
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Claims:

1. A twin-cylinder impeller pump, comprising:

a pump casing having two c¢ylindrical chambers and
suction and discharge ports, said chambers being
symmetrically formed in said casing, with an intermediate
throat being formed between the two chambers, and also
communicating with each other through an opening formed
at said throat, and said suction and discharge ports being
formed at opposite side walls of said throat;

a twin cylinder runner movably received in said pump
casing and comprised of two cylinder impellers integrated
into a single structure by a web, said two cylinder
impellers being eccentrically received in the two chambers
of the casing with the web passing through the opening of
the throat of the casing, thus being slidably inscribed
with the chambers respectively; and

a gear mechanism adapted for transmitting a rotating
force to said twin cylinder runner, thus allowing the two
impellers of the runner to move 1in the chambers in
opposite directions, said gear mechanism comprising:

drive and driven circular gears arranged to be
spaced apart from each other and fixedly and
concentrically fitted over eccentric shafts
respectively, each of said eccentric shafts having
an eccentric part at one end thereof and being
rotatably connected to each of said two cylinder
impellers at said eccentric part; and

two idle gears arranged between said drive and
driven gears, thus allowing the drive and driven
gears to be rotated in opposite directions, each of
said idle gears being comprised of a circular

concentric gear and an elliptical eccentric gear
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commonly connected to one shaft and integrated into
a twin gear, the two concentric gears engaging with
the drive and drivén gears respectively and the two
eccentric gears engaging with each other, thus
transmitting the rdtating force of the drive gear to
the driven gear and allowing the drive and driven
gears to be rotated in opposite directions, each of
said elliptical eccentric gears having a major axis
in an eccentric direction and a minor axis in
another direction perpendicular to the eccentric

direction,

2. The twin-cylinder impeller pump according to claim
1, wherein said twin cylinder runner is provided with an
elastic sealing means for removing any gap from the
junction between said runner and said throat of the pump

casing with the runner being positioned at its upper or

lower dead point.

3. The twin-cylinder impeller pump according to claim
2, wherein said sealing means comprises:

a blade groove axially formed on the outside wall of
each of said cylinder impellers at a position around said
web, said blade groove being interiorly provided with a
step at each side wall thereof; and

a longitudinal sealing blade movably received in said
blade groove and caught by the step of said groove, said
sealing blade being biased by a spring at its bottom

surface, thus being normally biased to the outside of said

groove.

4. The twin-cylinder impeller pump according to claim

2, wherein said sealing means comprises:
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an elastic cover coated on said twin cylinder runner,
with a sealing ridge being axially formed on the outside

wall of said cover at a position around said web.

5. The twin-cylinder impeller pump according to claim
1, wherein the width of each of said suction and discharge
ports is smaller than the maximum gap between the outer
surface of each of said cylinder impellers and the inner

surface of an associated chamber.



