TWO-WAY CIRCULATING PUMP AND ENGINE OIL PURIFICATION SYSTEM FIELD OF THE

INVENTION [0001] The present invention relates to the field of lubricant purification equipment in a

machine or an engine, in particular to a two-way circulating pump and an engine oil purification

system. THE RELATED ART [0002] At present, typical pumps are all one-way pumps. When

circulating the engine oil for purification, it is required to run two pumps simultaneously, one is used

for pumpig@gt‘pe engine 0il to beﬁ&ﬁied from a container into a filter to be filtered and purified, and the
-

otherisu |ﬁ‘g}%€¥ﬁ IMG&UMJ) ABI&EM%QNE) Qgcgwl J\Qlﬁumps are

operated simultaneously, which increases notgplyiie\gauipment cost but also the energy
consumption and thus is not good for environmental protection. SUMMARY OF THE INVENTION
[0003] In view of the above described disadvantages, the technical problem to be solved by the
presenHiNEMIEDHS TSI b dNAEENWHOMNY circulating pump and an engine oil purification system,
which integrate two pumps into a single one and thus can decrease not only equipment cost but also
energy co tion. [0004] To solve the above technical problem, a two-way circulating pump
provide[{)ﬁﬂ‘m1 %b@s@ﬁ%m\t/elﬁﬁéﬁﬂi%l@@é@eﬁﬁmﬁb%rfseééwé hRIfanS eI (RN SSHtPESREtihain

wheel, 2 {6l Q6FaRSATYNER h AREAINED @%M‘%ﬁ&ﬁ&ﬁa%ﬁ'g% ALRESSADENB Rl pIABLEIL e first

main wheel and the first accessory wheel are meshed with each other and are mounted within a first
chambé&¥SWhich is constituted by the upper seat and the middle seat and is provided with a first oil
inlet and a first oil outlet, through rotating shafts respectively, the second main wheel and the second

access ith each other and are mounted within a chamber, which is constituted
by the g%ﬁ/;}@%%?%iﬁéﬂgﬂr seat and is provided with a second oil inlet and a second oil outlet,

through rotating shafts respectively, the rotating shaft of the first main wheel is |
[0002] At present, typical pumps are all one-way pumps. When circulating the engine oil for

purification, it is required to run two pumps simultaneously, one is used for pumping the engine
oil to be purified from a container into a filter to be filtered and purified, and the other is used for
pumping the filtered and purified engine oil back to the container. The two pumps are operated
simultaneously, which increases not only the equipment cost but also the energy consumption and

thus is not good for environmental protection.
SUMMARY OF THE INVENTION

[0003] In view of the above described disadvantages, the technical problem to be solved by the
present invention is to provide a two-way circulating pump and an engine oil purification system,
which integrate two pumps into a single one and thus can decrease not only equipment cost but

also energy consumption.

[0004] To solve the above technical problem, a two-way circulating pump provided in the
present invention includes an upper seat, a middle seat, a lower seat, a first main wheel, a first
accessory wheel, a second main wheel and a second accessory wheel, wherein, the first main
wheel and the first accessory wheel are meshed with each other and are mounted within a first
chamber, which is constituted by the upper seat and the middle seat and is provided with a first
oil inlet and a first oil outlet, through rotating shafts respectively, the second main wheel and the
second accessory wheel are meshed with each other and are mounted within a chamber, which is
constituted by the middle seat and the lower seat and is provided with a second oil inlet and a

second oil outlet, through rotating shafts respectively, the rotating shaft of the first main wheel is



provided with a recess, and the rotating shaft of the second main wheel is provided with a protrusion
that is socketed within the recess, the first main wheel is drivingly connected to a motor. [0005]
Preferably, the two-way circulating pump further includes a pressure regulator for pressure regulating.
[0006] Preferably, the two-way circulating pump further includes a controller. [0007] Preferably, the
motor is an.ép uctit n motor. [00053]t n adglittion, t}? pres nt invle@ion also 1grgvides an; ginet oil
purifica]?t)lrc())r‘{1 )‘7“ tem inaclﬁe&leﬁ'é’aa{lwo-v‘\aiag/ocz}rléllﬁasur%l MPdESTed'4L A 3 MRY'aRE AN lélu%dliary
box, therimsiisieih atitie Ok doketad-widyicithel adtrgsp uime pfiss cantie ciéddb ithariNiag] hedfiltec tsdicenaected
to the auxiliary box, the auxiliary box is connected to the second oil inlet of the two-way circulating
pump, $if4%e first oil inlet and the second oil outlet are connected to a container for containing the

engine \mdﬁ lpr%%lgir%glélO%OQ]t P(gt_a&%rabcl%/,cltlkllg.auxilil?r bﬁﬁi{c’e rpv'i%ggswailth a sensor anlg1 ac (prtrol
valve, whichare 'connected to the Controlier otf“ﬁ%egwo-way cwcuf}ftlng pumB.e[QﬁBfLeO]r%H e wo-way
circulatprgspuenge guibitided in the present invention, the first main wheel and the first accessory wheel
are meshed with each other and are mounted within a first chamber, which is constituted by the upper
seat and(36hiBdtéseay,ahd s providedwithne frsnpofhinther anduddirstooittoetilet, through rotating
shafts respectively, the second main wheel and the second accessory wheel are meshed with each
other abB(M)E hRwefitesdiyithinracttainbe indiichnisneonstituted by the middle seat and the lower seat
and is provided with a second oil inlet and a second oil outlet, through rotating shafts respectively, the
rotatind 9098 bilthadidiionaithoveetart providd wikpapédss, anddhg rotatingwiadaoerheysteond

main Wﬁ%ﬁldﬁgr%g&_@v@gﬂbmgqgrgPig&évh@e%aiﬁggﬁ%t%ow&hm& IBCRRR AnGIfIS) RRinaheglis
drivingly connected to a motor. Thi o-way circulating pump integrates two sepdrately operated
pumps toutlsirgléhqpimepraydesisalesgrnampiorcofmeatedttr Bimiltandousilcdnyesthectadtorihin
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energy cons
pump, and the first oil inlet and the second oil outlet are connected to a container for containing

the engine oil to be purified.

[0009] Preferably, the auxiliary box is provided with a sensor and a control valve, which are

connected to the controller of the two-way circulating pump.

[0010] With the two-way circulating pump provided in the present invention, the first main
wheel and the first accessory wheel are meshed with each other and are mounted within a first
chamber, which is constituted by the upper seat and the middle seat and is provided with a first
oil inlet and a first oil outlet, through rotating shafts respectively, the second main wheel and the
second accessory wheel are meshed with each other and are mounted within a chamber, which is
constituted by the middle seat and the lower seat and is provided with a second oil inlet and a
second oil outlet, through rotating shafts respectively, the rotating shaft of the first main wheel is
provided with a recess, and the rotating shaft of the second main wheel is provided with a
protrusion that is socketed within the recess, the first main wheel is drivingly connected to a
motor. This two-way circulating pump integrates two separately operated pumps into a single
pump and shares one motor. The motor simultaneously drives the first main wheel and the second
main wheel to rotate, thus decreasing not only the equipment cost but also the energy

consumption.

[0011]In addition, the present invention also provides an engine oil purification system

including the above described two-way circulating pump.
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[0011] In addition, the present invention also provides an engine oil purification system including the
above described two-way circulating pump. 2 BRIEF DESCRIPTION OF THE DRAWINGS [0012] Fig.
1 is a structural schematic view of a two-way circulating pump in the present invention; [0013] Fig. 2 is
an exploded structural schematic view of the two-way circulating pump of Fig. 1; [0014] Fig. 3is a
structu IG N i ide -way circulating pump in the present
inventiﬁ%@%gdﬁ@ mgﬁg@ gﬁ@ﬁéﬁ%ﬁﬁc view of the two-way circulating pump of
Fig. 3; [0016] Fig. 5 is a structural schematic view of a second main wheel of Fig. 4; [00'17] Fig. 6is a
top viewy 1 oRd; ma Of o1 {0078) 5102 7isostr et SReMAtiG Y| d
access\gryyw%qegﬁ cg)f Iglégnf %(%%E%?Ligg@gnisggﬁo%e \?}]e\(/)vkgoaf ttr‘:}i)?g%gr?é accessory&vﬁv%eﬁ;{;l t(i)%ff: |§t.% %HFOOZO]
Fig. 9 ig3geisal schematic view of a first main wheel of Fig. 4; [0021] Fig. 10 is a bottom view of the
first maj f ]el of Fig. 9; [0022] Fig. 11 is structural schematic view of the second accessory wheel of
Fig. 4;%@’ § Hig12 153 RPN st stcshamniie e ohviserat By UM Fis is a
working principle diagram of the engine oil purification system in the present invention, in which the
single-head arrow indicates a direction along which the engine oil flows. DETAILED DESCRIPTION
OF THEQONVANFLON [9Q28hipcerslescthaidhesaskilpshimhendiheasi andeistangddhealechpigadiselution
of the present invention better, descriptions will be given below with reference to particular
embodPHERED HRoRETEREAENE W Figs. 1-12, Fig. 1 is a structural schematic view of the two-way

in the present invention; Fig. 2 is an exploded structural schematic view of the

circulat
tWO-Watﬁbfgfn gig. 4 1s an exploded structural Schematic view of the two-way circulating pump of Fig.

3;

[0016] Fig. 5 is a structural schematic view of a second main wheel of Fig. 4;
[0017] Fig. 6 is a top view of the second main wheel of Fig. 5;

[0018] Fig. 7 is structural schematic view of a second accessory wheel of Fig. 4;
[0019] Fig. 8 is a top view of the second accessory wheel of Fig. 7;

[0020] Fig. 9 is structural schematic view of a first main wheel of Fig. 4;

[0021] Fig. 10 is a bottom view of the first main wheel of Fig. 9;

[0022] Fig. 11 is structural schematic view of the second accessory wheel of Fig. 4;
[0023] Fig. 12 is a top view of the second accessory wheel of Fig. 11; and

[0024] Fig. 13 is a working principle diagram of the engine oil purification system in the
present invention, in which the single-head arrow indicates a direction along which the engine oil

flows.

DETAILED DESCRIPTION OF THE INVENTION

[0025] In order that those skilled in the art can understand the technical solution of the present

invention better, descriptions will be given below with reference to particular embodiments.

[0026] Referring to Figs. 1-12, Fig. 1 is a structural schematic view of the two-way circulating
pump in the present invention; Fig. 2 is an exploded structural schematic view of the two-way
circulating pump of Fig. 1; Fig. 3 is a structural schematic view showing another side of the

two-way circulating pump in the present invention; Fig. 4 is an exploded structural schematic
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circulating pump of Fig. 1; Fig. 3 is a structural schematic view showing another side of the two-way
circulating pump in the present invention; Fig. 4 is an exploded structural schematic 3 view of the
two-way circulating pump of Fig. 3; Fig. 5 is a structural schematic view of a second main wheel of
Fig. 4; Fig. 6 is a top view of the second main wheel of Fig. 5; Fig. 7 is structural schematic view of a

second accessory wheel of Fig, 4: Fig. 8 is jew of the second accessory wheel of Fig. 7; Fig. 9
s Strucki ) SLIE AR Vs 5 LEHR TR ThEt o £, 3. o A SO el B1ahd Yok e
wheel afifigwdeBigf Flgsistrigteral scheniaticofiew ef@ndanandvacesssdripwhaekol FigtdicandlFig. 12
is a top vjew of the second accessory wheel of Fig. if. [0027] The tyo-way circulating pump Sl

o oviOGHTHE S o B I SGHES i LR OLeE 2 Hifiche SebilaD 16T oLl e Bhse
plate 4 aactissbimaihayheelrfy. a fifsg axeessocyuviheeiehadi serandidinwherl Siaest d seeondig.
accessory.wheel 9. A gear 61 of the first majn wheel 6 agear 71 of the first accessory wheel 7
oo el BB B e ALt R B ARG R Ao LGB WeT S I e
within adirst¢hassherywiiehl isfqapstifuiediy. the ivppep srat dfand dhwmaiddiesseat wiakd és Provided
with a first oil inlet and a first oil outlet, through a rotating shaft 62 and a rotating shaft 72, respectively.

A gear 8% of the second main wheel 8 and a gear 91 of the second accessory wheel 9 are meshed

ith h d main wheel 8 th d wheel 9 ted withi
Socond DN DeT PR T HAEES 6 Th T Gt kb TR SO 'S AlORIES with o

secondseik injatianidia seadd ciweritiet; 3heobglh plactatngishafifz whekhooiatingsbadt &%, wheel
respectively. The rotating shaft 62 of the first main wheel 6 is provided wijth a recess 63, and th
otatig AAFEEBIE SDEEl MG SR B BRI R SRS AE <ORk B i
the recess£37 T be diestimaincwdes! ahedrivingyheshviesiad svith amdndiatiensmaton. whebasadplate 4
is connected to the lower portion of the lower seat 3. The upper s‘%g} 1, the middle seat 2, the lower

seat 3 AL A0SR PMtElRch L UsJHerRISH HOHACCHEY SAARE D B S et URFS et d/R5hg, a
washersdds is afurtier mrevideeaon hel bolrb0id@DAGIhTh e tweivayeeimedlating oimpuiduihardneludes

a Contr?(l)[[%{igg csih%f? EZSgllilcliea rr% zlljtli%tgoghaft 72, respectively. A gear 81 of the second main wheel 8 and a
gear 91 of the second accessory wheel 9 are meshed with each other. The second main wheel 8
and the second accessory wheel 9 are mounted within a second chamber, which is constituted by
the middle seat 3 and the lower seat 4 and is provided with a second oil inlet and a second oil
outlet, through a rotating shaft 82 and a rotating shaft 92, respectively. The rotating shaft 62 of
the first main wheel 6 is provided with a recess 63, and the rotating shaft 82 of the second main
wheel 8 is provided with a protrusion 83 that is socketed within the recess 63. The first main
wheel 6 is drivingly connected with an induction motor. The base plate 4 is connected to the
lower portion of the lower seat 3. The upper seat 1, the middle seat 2, the lower seat 3 and the

base plate 4 are sequentially connected and fixed by a bolt 10. For a secure fixing, a washer 11 is

further provided on the bolt 10.

[0028] The two-way circulating pump S1 further includes a controller and a pressure regulator
5 for pressure regulating. The pressure regulator 5 is constituted by a pressure valve 51, an
extended decompression valve 55, a spring 52, a pressure regulating screw 53, a valve cover 57, a

flat washer 54 and a flat washer 56.

[0029] Reference is made to Fig. 13, which is a working principle diagram of the engine oil
purification system in the present invention, in which the single-head arrow indicates a direction

along which the engine oil flows.
[0030] In addition, the present invention further provides an engine oil purification system
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5 for pressure regulating. The pressure regulator 5 is constituted by a pressure valve 51, an extended
decompression valve 55, a spring 52, a pressure regulating screw 53, a valve cover 57, a flat washer
54 and a flat washer 56. [0029] Reference is made to Fig. 13, which is a working principle diagram of
the engine oll purification system in the present invention, in Which the single-head arrow indicates a
direction 1518n \g} theg g e |I flows. [003 In additio { mventlon f rthe r%#des an
enginelg‘f B foh gy%t P n%a%g%cﬁ VEEEsaR ’tw |?8ulﬁPn u)bl lter S2
and an ﬁwﬂmmbajuﬁe?. oflthe fikgt- Mpuﬁeﬁlrahﬂ@mw@pvsam:tr@nﬁamg rmm@ fQtds SQnmEmedltmthe filter
S2, which in turn ected to the auxiliary S3 The uxnl box S3 is conne to the
econcl o THIBE B o B S 6B QIR DHEEREE Lot sl LAuEaRe
connectigs tocawagniriditnd inmprsanirgine enginea adatespusiitedil[0084] dbe-enndiay toox S3 is
provided with a p§ or and.a, co trol valve \ﬁrﬁlg are co frected to the controller of the two-way

circulatfitg L) C[bﬁ%‘ﬁf*?ﬂkgt 8%59’&? WIS provided in the present invention integrates

two se fﬁ@ erate 0 asin mp and shares one mo tor, The motor simultaneously
drives the 5/ mal #&?&h&s%gmv haif lttirze%ff%o qs %%rgagl%ﬁen e@c?rﬁl?%%onncffwﬁsnent
cost buﬁoalsﬁddslﬁrenefgy tenswnpipoirfQ033]cGriigsy, the above description is only given as
preferred embodiments of the present invention. It is noted some variation and modifications can
further PR 2d Ty thweenskilleddnlthie gafunithqubdieledrting thenpitiwerincipteiof thetéaventiotwdl hose
variation and dlflcaygps should also. be1 considered within the scope ?ﬁgrot%ctlon 0 theg elsent

. . Sgpar B%mé)s 1n a Sl% (3 pumﬁ ]% snares OIl (0] 1multaneous
invention.'s claim ay'circulating pump, ¢ characterize , comprisin

upper staica ﬂ'ildid(ﬂﬂBtSﬁ&ﬁ,rﬂ wheedr sehtha firsiomhimwheehafirtst m&sdeymdmfg amemllydtheam

wheel and.a second cessory wheel, wherein,.the first main wheel and the first accessory wheel are
mesh eg%m{nent cost ut als e energy consumption.

[0033] Certainly, the above description is only given as preferred embodiments of the present
invention. It is noted some variation and modifications can further be made by those skilled in the
art without departing from the principle of the invention. Those variation and modifications

should also be considered within the scope of protection of the present invention.



each other and are mounted within a first chamber, which is constituted by the upper seat and the
middle seat and is provided with a first oil inlet and a first oil outlet, through rotating shafts
respectively, the second main wheel and the second accessory wheel are meshed with each other
and are mounted within a chamber, which is constituted by the middle seat and the lower seat and is
provided with a second oil inlet and a second oil outlet, through rotating shafts respectively, the
rotatingyeipakt Rf Hngfstmain wheel is provided with a recess, and the rotating shaft of the second
main wheel is provided with a protrusion that is socketed within the recess, the first main wheel is
drivingly connected to a motor. 2. A two-way circulating pump according to claim 1, characterized in
that, fumhArt@mmmsbig:alaﬁr@pun@rwﬂ}aiaWﬁWQJmshmtrecwgmhtmarsuppanseaﬂayl oiiddlatiegtpamp
accordllngvto clal{n 1.Fcharacter|zgd in th?t Iurtrclgg ((:)%r/na/rlsulg a %(C)(r)\tr(Pllealn P gy cwcula&mg
pump accordlng to'claim 1. clﬁarac?e’rlzed in th at, the’motor 15 A ndactith motor, n engine oil

pu r|f|caamssysyewhedhavﬂtﬂmedlmﬁmmmmwmﬁmmdtm\ﬂag& ciccedatirygwhueh pr@coesdiety watblaim 1,
a filter an an auxm box the first.oil o Ie two .circulati iS connec ed 0_.the filter,
dn q df t[h %I gh év 18 cons?%r][ ﬁaﬂﬁ er S(?Olﬁll’ée{lof the

the filteF1S connec e ﬁ%e auxmar ReC auxi |a?y 0X IS conhecte

two- wamaicﬂulaémgapdmppmvddmbxﬂm 20Iﬂll‘SI‘aﬁlhﬁ]ﬂiéhQrﬁﬁﬁdﬂdwdlbuﬂﬂbarﬂlﬁﬂf@heﬂi&lﬂlﬂg aledtitainer
for containin% %ﬁ |ne oil fo be &L[!lrl An en ne 0|I urific tIOP %ste a cowt %J[F?calm 5,
charact&m2ed i ﬁecgn ﬂréarlylll BoX is prowaeaC \R/ %%eeﬁ%c?’r anaea Contror vave, w are

conneciad i@ethﬁ)mﬂﬂwﬁeliilﬁfatbhaﬁvb@ry\xamdﬁ outeiingtpetpy Ghe middle seat and the lower seat and
is provided with a second oil inlet and a second oil outlet, through rotating shafts respectively, the
rotating shaft of the first main wheel is provided with a recess, and the rotating shaft of the
second main wheel is provided with a protrusion that is socketed within the recess, the first main

wheel is drivingly connected to a motor.

2. A two-way circulating pump according to claim 1, characterized in that, further comprising a

pressure regulator for pressure regulating.

3. A two-way circulating pump according to claim 1, characterized in that, further comprising a

controller.

4. A two-way circulating pump according to claim 1, characterized in that, the motor is an

induction motor.

5. An engine oil purification system, characterized in that, comprising a two-way circulating
pump according to claim 1, a filter and an auxiliary box, the first oil outlet of the two-way
circulating pump is connected to the filter, the filter is connected to the auxiliary box, the
auxiliary box is connected to the second oil inlet of the two-way circulating pump, and the first
oil inlet and the second oil outlet are connected to a container for containing the engine oil to be

purified.

6. An engine oil purification system according to claim 5, characterized in that, the auxiliary box
is provided with a sensor and a control valve, which are connected to the controller of the

two-way circulating pump.



