;e3e(gL; (d667%$879: 6: TL; FUF SPECI FI CATI ON QUTSI DE- TYPE FI LTERI NG APPARATUS
"FIELD'OF THE | NVENTI ON 5 The present invention relates to an outside-type

firitering apparatus including a filter device externally ﬂm wal |
surface of an aquariumor water tank flor breeding goldfis m ﬂ M’W@ I
fishes, saltwater fishes and the like, so that water within t@graqu lumis

circulated and 10 filtered. BACKGROUND ART In general, t her esgososd known
outside-type filtering apparatus for filtering water in a aquariumto

purify it in order to breed and SEEGIFEIGAREQNN fi shes sucﬂmmwmmmﬂmm es,

tropical |5 fishes and the like in the aquarium which i ter
device which is externally hitched and supported on a wall surface of the

aquarium and a water Sung which is connected to the filter device, so that
water in the aquari um QYTEEPErBEDECFLIETERING ARPBRAKUBhe filter device

where it is filtered, and 20 the filtered water is returned into the
aquar i unFIESD OFafiiiEe INVENTIQN specification of US Patent No.4,512,885). It
shoul d be noted here that in such outside-type filtering apparatus, the
filted device Whechpresanfai Anwenbdpnof rehategpatat uadn c AL GRUFTRS
outside the aquarium Therefore, 26 the outside-type filtering apparatus is
gener al | fidtendinge! gpparatusd ingdaliag t Aerfil ldrer adewhcagexternallie
filtering 2 apparatus cannot reduce an effective volunme within the
aquar i unrhdttehedr ooy & wabhneurfreer 06r ancagiardughorwiwatier ttankadief i um
and that the maintenance such as the exchange of parts of the filtering
appar at ubrgedingegel dfhshgsoftndmidal fdsheg.appbtwater €lishesmand thet he
conventional ly known outside-type filtering apparatus, however, the water
punped i Alket hesagthkat uwabgrt wWd thdmerthanpauarpaesigr ciagudddedecandt o t he
filter device by the
10 filtered.
BACKGROUND ART
In general, there 1is a known outside-type filtering
apparatus for filteringwater in a aquarium to purify it in order
to breed and rear aquarium fishes such as goldfishes, tropical
156 fishes and the like in the aquarium, which includes a filter
device which 1s externally hitched and supported on a wall
surface of the aquarium, and a water pump which is connected
to the filter device, so that water in the aquarium is forcibly
circulated through the filter device where it is filtered, and
20 the filtered water is returned into the aquarium (for example,
see the specification of US Patent No.4,512,885).
It should be noted here that 1in such outside-type
filtering apparatus, the filter device which is a main member
of the apparatus can be mounted outside the aquarium. Therefore,

256 the outside-type filtering apparatus is generally and widely

utilized, because there are advantages that the filtering



water punp, and the total anmount of the water is passed through 10 the
‘filter elenment for filtration. In the conventional filtering apparatus,
however, because the pressurized water_ fromthe water punp is passed, as it
is ( through the filter elenent, where%y it is filtered, the follow ng

di sadvantage i s encountered: The water is 15 difficult to flow equally over
the entire region of the filter elenent (the water flows partially relative
to the filtering surface), thereby briq?iqg about a reduction in Iiltering
ef fi ci en@PPATRYUF CRBROEXRIURP BRLTERTYLYS vodygeigl tiin ther aquarivepent .
Such di sadvantage tends to be increased, as 20 the filtering area of the
filter elPRRPTPEVRRe GARNRL dpterdoratrthepiohiipthint ARRELr i zed
water fromthe water pu i s passed through the filter elenent, the

fol | owi n@0 Shedmthe ngBtQHEBGﬁt %P%’a:asrﬁglq [erhanasy ofs paréswafeth®| owi ng
through the filter elenent is too rapid, which 26 is inappropriate for

pr opagat ifdr t&ring 8BPETALUF ARG ARP G RA Pgdtff%ﬁitlﬁ@rﬂgrgi FPRAFEERS of t he
water _in the filter el enment, 3 thereby bringing about a further reduction
in fiPtediSn®a®¥%+ ci ency in cooperation with the above-descri bed

di sadvant age and problemto hasten the and exchange and nai nt enance
frequenci es foli hEhej |¢RveRrElrpally IHMDCBQRES&GTFIEPPMWWHQ
Therefore, it is an_object of the present invention to provide a new

out si de- BPPATF USr howeyeFar 5PGSWaEﬂ§rW%t@tQ Fhgcagyazdym By oth® t he
filter element for filtration by a water sucking effect by depressurizing

t he i nsi ¥ater pump| e pPreprurizashaed £od AniphbR El1eRY deyiqesbysthehat the
water flows equally over the entire region of the filter el enent, whereby
the filt®ateF PAMPei 2@ thes tepdnameunt o khp Watew lsopassed threughrti al

cl ogg&ng of the filter elenent can be prevented to reduce the maintenance

f r eql@ncyheof iitenr iqhameniy tQip ikt tiedmore remarkably than the

conventional filtering apparatus. It is another object of the present
i nvention to pddvi §he conventional filtering apparatus, however,

because the pressurized water from the water pump is passed,
as 1t is, through the filter element, whereby it is filtered,
the following disadvantage 1s encountered: The water is
15 difficult to flow equally over the entire region of the filter
element (the water flows partially relative to the filtering
surface), thereby bringing about a reduction in filtering
efficiency and further causing the partial clogging of the
filter element. Such disadvantage tends to be ilncreased, as

20 the filtering area of the filter element is increased.
Because the total amount of the pressurized water from
the water pump 1s passed through the filter element, the
following problem is also encountered: The flow speed of the
water flowing through the fllter element 1is too rapid, which
26 is inappropriate for propagation of aerobic microorganisms

requlred for the purification of the water in the filter element,



a new outside-type filtering apparatus, wherein the filter elenment is
"pressed for the propagation of aerobic mcroorganisns required for the
purification of water, and the 20 filtering and purifying efficiency of the
wat er can be further enhanced by the water filtering action in the filter

el ement and the organically purification of the water by the aerobic

m croorgani sns. To achi eve the above object, according to a first aspect 25
and feature of the present invention, there is provided an outside-type
filteri n§fhggieb¥at BEIngdneriahont aaf | FeEEheryikaductdiet 4Bhablitetbpgrted in
an externally hitched manner on a wall surface of a aquarium and a_water
punp f or eFfiSleRANat edDst oFE@PPEatheRaquuithm | BR® t RPIVe1deseribed the
filter device being fornmed, so that the water punped fromthe water punp is
stored 5disadyvantiage-randyRroblom the hashen ®heerand exchapge tadugh a
filter element by the depressurization of the inside of a filtering chanber
caused bipagndiepadeesffreguengies Hoxr jthe fud ten @lementhen returned into the
aquarium Wth such feature, the water is passed through the filter el enent
for %1t PASCEOSIRELPF [THEAINMENIION ng ef fect by depressurizing the inside
of the filter case based on the siphon effect , so that the water flows
equal |y over tFhexefiore.r d& 45 an ohdect| oErthe cpresentrhinvention ¥@ssibl e
to enhance the filtering efficiency remarkably and noreover, to prevent the
parti al Preydidegaciev mutsidertye didreming appayesushewhereiniatcer
frequency for the filtering apparatus nore remarkably than the conventi onal
filteringodpppassed thhooughtbecf t heergdement) fox £11izraddonly vovaterecond
aspect and feature of the present invention, there is provided an 20

out si de- sypking effeck Rypdepressucrdapngsthg insidecef davfibteptcasabl y
supported in an externally hitched manner on a wall surface of a aquarium
and ¥ wabeseduon & siphanmiftpaacensessree that hhe mptean Ghowatequablyilter
device, the filter device being fornmed, so that the water punped fromthe
wat er puppeirs tdteorentt P6e i neghenf idft ethalef/lteer andemhatst sheteakat ethe s
divided into a first flow which is returned into the aquarium as remaini ng
6 unfiltéddderdmng aeffdcdadcll be anharced riemamkadd yt Andugdraovert ethel enent
by the depressurization of a filtering chanber by a siphon effect and then
r et ur nedpamtd althelagedmamt hey hthefealamentt panuble Inravantesd eko can be
allowed to flow over the 5 entire region of the filter element with its

fl ow spezedugepitbesmgintgngnreofrequeneywborr the ckiebtexwinhappanminef f ect
can be passed through the filter elenent, whereby it can be filtered by
sucklihg. mprea regaxkiablivhdhast dihef idonaieinid oarli diidiierigwn appanatareed

remar kably, and noreover, the
It is another object of the present lnvention to provide

a new outslde-type filtering apparatus, wherein the filter

element 1is pressed for the propagation of aerobic

microorganisms required for the purification of water, and the

20 filtering and purifying efficiency of the water can be further

enhanced by the water filtering action in the filter element

and the organically purification of the water by the aerobic
microorganisms.

To achieve the above object, according to a first aspect

26 and feature of the present invention, there is provided an

outsilde-type filtering apparatus, comprising a filter device



10 ‘propagati on of aerobic microorganisns in the filter elenent can be
‘pronoted, |eading to a renarkabl e enhancenent in water filtering and
purifying efficiency. Further, to achieve the above object, according to a
third aspect and feature of the preserl"f i nvention, the filter device 15
includes a filter case, which is provided, in an inside thereof, with a
wat er storage chanber in which water punped by the water punp is stored, a
filtering chanber. which is forned so that water overflowi ng fromthe water
st or age hly sgppoFded heran extetdad Lyohitehedrmanprer Qav¥dlhat er is
permtted to overflow 20 and returned into the aquarium as remainin
unfilt er S¥TEACP PR pERATAUNY R4 & waterinump £QTBHRRANS Wader ﬁ@?e& enent ,
and a drain pipe for dropping the filtered renaining water into the
aquar | umiBy tBEATHRT 1M RE & E PR Ki9 88V ot Ebe fohl ek dvace RelBg e
effect as in the second feature can be provided and 26 noreover, it _is
possi bl e fogmedypspr Yhakethe Watiar duppedhErem the WAKAL PulmiiBoSEPESdde t he
conpact ness of such structure. 6 Yet further, to achieve the above
obj eck, d&cthe filter Aew6iee h angdhébe shered Hakar ds fhdtpredebrongRnti on,
a purifyi n% agent such as activated carbon is iorovi ded in the filter case
for puriByifdd aedament; &ejthel depressurizationmsef theyimsidenofedt ure,
the sane effect as in the first, second or third feature can be provided
and nor eflditening ghamberachygeds by e sknhan @f fieed .pandr Yhadt bhkeredan be
al so used. BRI EF DESCRI PTION OF THE DRAWNGS Figs.1 to 8 show a first
enbodi rewater dsetheaseaturgedninte ithe aguarinm.s Yighrspehifeaturew of a
filtering apparatus set in a aquarium Fig.2 is an expl oded perspective
vi ew of the watesr Lagpappeddthrough ghe Ffé-gléefrr eAemenénEer fhkt¥atiening
apparatus , taken in the direction of an arrow3 in Fig. 1; Fig. 41is a
pl anl¥i eRYotheater sackigdepieat by deprxessuxizdagdthedmnsife stothen arrow
4 in Fig.3; Fig.5is a sectional viewtaken along a line 5-5 in Fig.4,
Fi g. 6 i sfdlded: raneal based amkba siphen efifiest 656 thakitheswatpy Flows o
sectional view taken along a |ine

equally over the entire region of the filter element. Thus,

it is possible to enhance the filtering efficiency remarkably

and moreover, to prevent the partial clogging of the filter

15 element to reduce the maintenance frequency for the filtering

apparatus more remarkably than the conventional filtering
apparatus.

To achleve the above object, according to a second aspect

and feature of the present 1nvention, there is provided an

20 outside-type filtering apparatus, comprising a filter device

detachably supported in an externally hitched manner on a wall

surface of a aquarium, and a water pump for pumping water stored

in the aquarium into the filter device, the filter device being

formed, so that the water pumped from the water pump 1s stored

25 1n the filter device, and the stored water is divided into a

first flow which is returned into the agquarium as remalining



7-7 in Fig.3; and Fig.8 is a sectional viewtaken along a line 8-8 in
Fig.3. Figs.9 to 12 show a second enbodi nent of the 20 present invention.
Fi'g.9 is a perspective view of a filtering apparatus set in a aquarium
Fig.lOis an expl oded perspective viewof the filtering apparatus; Fig.l1
is a front view of the filtering apparatus, taken in the direction of an
arrow 11 in Fig . 9 ; and Fig . 12 is a sectional view taken along a line
12 -12 25 in Fig.l]. BEST MODE FOR CARRYI NG QUT THE I NVENTION 7 The node
for carr g iharatheapas sacopielnvw vhigh 1s £dhtesedethEowely apt i hheT of

enbodi nents of the present invention shown in the acconpanying draw ngs. A
first entSd@mMaRh BY thee JaREesRuriganton Phid | £1ltering ehamher B¥daw t h
reference to Figs.l to 8. As shown in Figs.l and 2, an outside-type
filterinGlohedy gffecicaphdrhgni setpened it thepsguasdum.s Bith syph

ext er nal Ify hitched on a aguariumV and is conprised of a filter device F
ext er nal BpatiureheFhenuptiditered: vaterofran ke fhlawadnteoflovaavern theer punp
P for circulating water in the aqguariumV into the filter device F. The
filted deptdrer FagloBeSty thet &lligde elemert o wiithy clts| £dowt sPeed2 and a
drain pipe 3, which are detachably nounted to the filter case 1. The filter
case 1 | Subpnessest aadimoreavieparidin wadexr syakadiby thespirhancefEect The
filter case 1 is fornmed into a flat box-shape with an access port 5 opened
in an upgén de Rassedidhrowmiwihe oﬂkﬁr%cﬁﬁmﬁ@%héﬁ&r@ﬂYcht RARIRA 6 is
integrally forned on a front surface of the filter case 1 over the entire
wi dt h t h&dddieress biowwnekinyg. | As ha 2pesnlth pdie i wateri sfibkemtngo t hat
it can be detachably hitched on an upper edge of the aquariumV . As shown
in Figs effigiem®y @anebe cenhaneedt remarkiably.i sand x@@reqvene ftheer case

1 and
10 propagation of aerobic microorganisms in the filter element can

be promoted, leading to a remarkable enhancement 1in water
filtering and purifying efficiency.

Further, to achieve the above object, according to a third

aspect and feature of the present invention, the filter device

15 includes a filter case, which is provided, in an inside thereof,

with a water storage chamber in which water pumped by the water

pump is stored, a filtering chamber which is formed so that water

overflowing from the water storage chamber is received therein,

and a portion of the received water is permitted to overflow

20 and returned into the agquarium as remaining unfiltered, and the

remaining water i1s filtered through the filter element, and a

drain plpe for dropping the filtered remaining water into the

agquarium by sucking by the siphon effect. With such feature,

the same effect as in the second feature can be provided and

25 moreover, it is possible to simplify the structure of the filter

device and to provide the compactness of such structure.



offset to one side ( to aright sidein Figs . 4and 5) in a laterally

wi dt hwi se direction to partition the inside of the filter case 26 1

| aterally. A rectangul ar tubul ar water storage chanber 8 is defined on

wi dt hwi se one side of the filter case @ by the 8 partition wall 7, and a
filtering chanber 10 having a volune |larger than that of the water storage
chanber 8 is defined on the other side by the partition wall 7. Aflowin
port 9 is opened in an upper portion of the partition wall 7 , so that
water 6 stored Yef firthatsr ta agchdevenihgepbgveanbipst. t aAF6a5ALNAet| ow- i n
port 9 into the filtering chanber 10. As shown in Figs .1 to 4, an outlet
31 of a VatEpurthd anapnacBoard: &RATFS rof tthe vareseptingnvenidiath wa11l be
descri bed hereinafter, faces to an upper portion of the inside of the water
10 st or agdrfaring agentp surh ammet Y%%Pﬁgza‘%?b%@%om“mbd@@eiaqﬁhﬂi um V
by the water punp P can be stored in the water storage chanber 8. As

cl early dHdhern gagpfoxr pupdfyilngckhewateriregeived iadtheddtgmepspe 3 can
be wi thdrawably and individually nmounted ib in parallel to each other in

t he fPIt &dithy stpighnifeatuger,r Sheapavpedf fgct madinufber fassti. ogegpndher
filtering chanber 10. A skirt-shaped water-flow wall 12 is integrally
formed orthdnd featane gaa de previdedepandgmereaier. 1bhe punbficatiencase 1
between one ( a partition wall ) 3a of sidewalls of the drain pipe 3 and 20
t he partiofi dhenpater bghetheatpurifyingeadent ¢an die aakse vasedhape in

| ongi tudi nal section convex outwards , as shown in Fig . 7, and a

subst ant IBERIBF RESGRIRTIAON VY {THlw BRAWINGS i s forned at an upper edge of the
water-flow wall 12, so that the water overflowing fromthe filtering
chanber 10 fl oW gsvdr the82Fhorera| Siradl emdimeniowafiatde apoegerhe

water-flow wall 12 back into the aquarium V.
10 invention. Fig.l is aperspective viewof afilteringapparatus

set in a aquarium; Fig.2 1s an exploded perspective view of the
filtering apparatus; Fig.3 is a front view of the filtering
apparatus, taken in the direction of an arrow 3 in Fig.1l; Fig.4
is aplan viewof the filtering apparatus, taken in the direction
15 of an arrow 4 in Fig.3; Fig.5 is a sectlional view taken along
a line 5-5 in Fig.4; Fig.6 1s a sectional view taken along a
line 6-6 in Fig.3; Flg.7 is a sectional view taken along a line
7-7 in Fig.3; and Fig.8 is a sectional view taken along a line
8-8 in Fig.3. Figs.9 to 12 show a second embodiment of the
20 present invention. Fig.9 i1s a perspective view of a filtering
apparatus set in a aquarium; Fig.10 is an exploded perspective
view of the filtering apparatus; Fig.1ll 1s a front view of the
filtering apparatus, taken in the directlon of an arrow 11 in
Fig.9; and Fig.12 is a sectional view taken along a line 12-12
25 in Fig.11.

BEST MODE FOR CARRYING OUT THE INVENTION



9 The filter elenent unit 2 withdrawably nmounted in the filtering chanber
10 conprises a filter element 15 fornmed flatly in a |ongitudinal direction
into a U-shape in longitudinal section gradually convergent downwards, and
aceiling plate 16 6 fixed to an open '(Jpper surface of the filter el enent
15. Aninlet 17 is opened in the ceiling plate 16 to comrmunicate with the

i nside of the filter elenent 15, and a guide wall 16a is integrally
provided to rise on a rear edge of the ceiling plate 16. The elenent unit 2
can be wit hdr af&® JoABuFREFATFRINRG PY Y Fhe BTeRPRN dRyEN HET Wdhli R_Wopen
upper surface by grasping the guide wall 16a. The filter elenent 15 of the
il ter ebemdRscRined BY WaF mki SUPAULHRAMES OF | FreDERsrnt ol nReRtigns
synthetic resin into a U shape, and divides the inside of the filtering
chamber BHOWR 4 fheRGCoRpARY Ine A5adi9thanber 18 and an outer 15
purified-water chanber 19 (. see Fi% .. 7 ) . Arecess 20 is defined
centrally in ah g8t sobPoddment 9T, Ehe REPFeBt {RventieR willicfirsh
facilitate the inserting/wthdrawi ng operation for the filter el enent unit
2, soPt hde GescFiihed itk mpferencs ity g byt itgers (see Figs.| and 2).
20 The drain pipe 3 withdrawably nmounted on laterally one side ( a left
side in Figs .Bsarkhown in FHESH tand cdseal ontEddesdying of hlteEingqul ar

t ubul ar shape gradual ly convergent downwards, and the sidewall 3a of the
drai n pi pPParadiusi marPrdine| teebie ypresentoppbodipent tisorPfivad | LR ch

I solates the filtering 26 chanmber 10 and the drain pipe 3 in a water-tight
manner . AFFtiemn@tllzfzhﬂ-gGBSén‘é@ g payarduar vV paa l‘lérp@ﬂple‘ﬁ%e@iQfeﬂaﬂl'(%rt ition
10 wall) 3a of the drain pipe 3, so that the inside of the drain pipe 3 is
put int od@Uﬁa%tial‘FgﬁnleH hitched 9p @l Wadile susifagecpf1bhe Whe | nl et
22. The drain pipe 3 has a nose portion 23 integrally formed at its upper
porti®n Vo apdepdvatergPume B fgn alnquwlating wakeat iphghe ageartu®eVi, and

a drain port 24 is opened in a dowmmward facing nmanner in a |ower end of the
nose into the filter device F.

The filter device F includes a filter case 1, and a filter

element unit 2 and a drain pipe 3, which are detachably mounted

to the filter case 1. The fllter case 1 1s formed of a

15 transparent hard synthetic resin material. The filter case 1
is formed into a flat box-shape with an access port 5 opened

in an upper surface, and a downward-turned hook-shaped hitch
portion 6 is integrally formed on a front surface of the filter
case 1 over the entire width thereof. As shown in Fig.l1l, the

20 hitch portion 6 1s formed so that it can be detachably hitched
on an upper edge of the aquarium V. As shown in Figs.4 and 5,

a vertical partition wall 7 is fixed in the filter case 1 and
offset toone side (toaright side inFigs.4and 5) in a laterally
widthwise direction to partition the inside of the filter case

26 1 laterally. A rectangular tubular water storage chamber 8 1s

defined on widthwise one side of the fillter case 1 by the



portion 23. Thus, the water purified by filtering in the filtering chanber
10 is discharged through the inlet 22 into the drain pipe 3 and returned

t hrough the drain port 24 into 10 the aquarium V. The nose portion 23 of
the drain pipe 3 extends vertically, ahd a predeterm ned distance is

provi ded vertically between an upper wall 3b of the drain pipe 3 and the
drain port 24. When the filter device F is externally hitched on the
aquariumV, | b a head H_.is defined_between the upper wall 3b of the drain
pi pe 3 ak@utddigmiwaldorh. 2nd asfddseRing chgwbert §0ghavingna: vehumBurifi ed
water in_the filter device F is returned into the aquariumV by a siphon

ef fect pAEFISdd than kbakeqd the maten\ftaxage Ghavhar §adgedefilRed anrigs. 5
and 7, an 20 activated carbon pack 26 having activated carbon accomobdat ed
as a purithg efhedesldendieithe Pagdditdionew Pequbr EHOVniRhROFE| PetSel enent
unit 2 in the filter device F, i.e., in the unpurified water chanber 18. An
upper porFesedbin@neupper R AMPEShpRAEtAE1PE FrEhd:r $¢ thale¥at@Bn t he
overflow wall 13 of 26 the filter case 1, so that the unpurified water

over f§ owiSt@referln HeheErtebsHAFAIS3ICRARPBE BoC@b|EL gy sEePUIhR otl3® t he

i nsi de 11 of the activated carbon pack 26. The water punp P is used to
punp t he Ed®Werdln Pante %dihe dhey §iterning \ehanber okQge chamber 8 in the
filter device F, and has a punp device 28 which is provided at its | ower
portion wth 5A% shevnckn Fdgs -Intotf cAnLdE kel 3drod® watpsaheed PHPE at its
upper portion with a discharge port . The water punp P is used in a state
that it B&s etending: fxran ithe waten gunm R havhighrwikl \be desertbedn a

| ower end of the water-feed pipe 30 is connected to the discharge port in

t he punpheéaeisafi®r . Thaceattsr anawmperipet ptoB@fekre 1asidewf dhe water
aquariumV with its upper portion curved, so that an outlet 31 in its upper
end LQcestorage ghambaiord. e dhathanpurkfind vaker pumred sintottRefilter
device F. Therefore, the operation of the water punp P causes the

unpuri f i edugatiam Vibx theaipiey pump P capebe diared hndighwaker storage

chamber 8.
As clearly shown in Fig.2, the filter element unit 2 and
the draln pipe 3 can be withdrawably and individually mounted
15 1in parallel to each other 1in the filterling chamber 10 from an
opening in an upper portion of the filtering chamber 10. A
skirt-shaped water-flowwall 12 is integrally formed on a front
surface of the filtering chamber 10 in the filter case 1 between
one (a partition wall) 3a of sidewalls of the drain pipe 3 and
20 the partition wall 7. The water-flow wall 12 is of a curved
shape in longitudinal section convex outwards, as shown in Fig.7,
and a substantially horizontal overflow wall 13 is formed at
an upper edge of the water-flow wall 12, so that the water
overflowing from the filtering chamber 10 flows over the
26 overflowwall 13 and downwards along the water-£flow wall 12 back

into the aquarium V.



15 water-feed pipe 30 into the water storage chanber 8 and stored therein.
‘I'n Figures, reference character 32 is pebbles acquired in Gso or the |like
and laid on a bottomin the aquarium V. The operation of the first

enbodi nent shown in Figs .1 to 20 8 wid1l be described below. In using the
filtering apparatus, as shown in Fig.l, the filter device F including the
filter element unit 2 and the drain pipe 3 wthdrawably nounted in the
filter case 1 is externally hitched on the wall surface of the aquariumVV,
and the water Thepfidten £lamandy ymit e whthdrawably megetedalr thewhich
it has been imersed in the water. 12 When the water punp P is now

oper at ed filffeninsuechapbar &l epmprisag aflitenalenentolpfermed £hat it er

punp P to flow through the water-feed pipe 30 into the water storage
chanber gmravierglordinal oddrectdons inke @ IU-whaps/ie Fongitudbnalby 5 an
arrow a in Figs.5 and 6. The water entering into the water storage chanber

8 i s bei secdtdeamgraduglily corvengeptdaynwinds gnddasigiling plaget hé wat er
| evel, and the water at a higher water |evel overflows over the flowin
port § i Fixed dspan opgh Hppere syifiaice of Whel fildexsedrmantbySan Anrow h
in Fig.5 and flows into the filtering chanber 10 defined in the central
portion dnhletelfli Ltscopenad in theccodidngfpbaked 6 fooceompunicagei whtehanber
10 is divided into ( 1) water of a first flow which will overfl ow over the
over f | owth® Jdaisideg ofaghiet fild tem elementeilhg phdsadguhdeugalihdéaiiser
element, i.e. , without being filtered, and will flow along the water-fl ow
wal | 12 Badlednaldy proxdded tenriseaonsaearbgddei of tihg 2elddvg(plabat er of
a second flow which wlll be passed fromthe
16. The element unit 2 can be withdrawably mounted in the
10 filtering chamber 10 from its open upper surface by grasping
the guide wall 16a. The filter element 15 of the filter element
unit 2 1s formed by bending a filter plate of a porous synthetic
resin into a U-shape, and divides the inslde of the filtering
chamber 10 into an inner unpurified water chamber 18 and an outer
15 purified-water chamber 19 (see Fig.7). A recess 20 1ls defined
centrally in an upper portion of a rear wall of the filter case
1 to facilitate the inserting/withdrawing operation for the
filter element unit 2, so that the gulde wall 16a is easily held
by fingers (see Figs.1l and 2).
20 The drain pipe 3 withdrawably mounted on laterally one
slide (a left side in Figs.1l and 2) in the filter case 1 is formed
into a rectangular tubular shape gradually convergent downwards,
and the sidewall 3a of the drain pipe 3 adjoining the element
unit 2 forms a partition wall which 1solates the filtering
26 chamber 10 and the drain pipe 3 in a water-tight manner. An

inlet 22 is opened in a lower portion of the sidewall (partition



20 unpurified water chanber through the filter elenent unit 2 where it wll
"be filtered, and then flowinto the purified water chanber 19 and fl ow
downwards within the chanber 19 and through the inlet 22 into the drain

pi pe 3, by undergoing suction due to tlle siphon effect caused by the head
H, through the inlet 25 22 of the drain pipe 3, as shown by an arrow c in
Figs.5 and 7. 13 The purified water of the second flow entering into the
drain pipe 3.in the item (2_}'_ is returned into the aquarium V by the siphon
ef fect pi&lildeda 9Lt fBendralpy pirend: s Ehddr theningldgsofhbp LAt arrow
din Fig.8 On the other hand, the 5 water of the first flow overfl ow ng
over thePdPer3isPwhAntPcompynigation wdiihthe purdddedowaterghamher( 1)
is returned along the water-flow wall 12 directly into the aquariumV

wi t hout BEi fjroughethg indeihddn bIhe drpim pipe Phbasi 8raose PRFEIOR (the
wat er of the second flow) of the water flowing fromthe 10 water storage
chanber &3 Angegmaliy fermed ahahb®rubRRT PRIk tohestighrd: Atong| the

el ement 15 where it is filtered, and the remainder (the water of the first
f1 ow)5i svade—fdeW wad k i@ dudheuflitert rage bei ARdpasdeainpotfhni4 he
filter el enment 15. Moreover, the water passed through the filter elenent 15
has 16 als| epepediin andewnwagdrfaging maanest 1n e leyesrepdoHiBecrosdr ough
the filter element 15 and hence, the flow rate and fl ow speed of the water
passed t Pod¥dion 3§ | Thuse| shenwatemrrusifiedsbEdfiAferingsdin  thee
clogging of the filter elenent is reduced, and the propagation of aerobic
m cr oor g&dildering shamperf L0t ds disgbarges tbrpuneghothe, inketedy HOEL of the
water filtering effect provided in the filter elenent 15 and the

or gani calthe dxadin pdpef yi agderptvrnpdothadeughythecdrainperti 24 obr@ni sns

can be enhanced. In the first enbodi nent, rather than that pressurized
10 the aguarium V.

The nose portion 23 of the drain pipe 3 extends vertically,
and a predetermined distance 1s provided vertically between an
upper wall 3b of the drain pipe 3 and the drain port 24. When
the filter device F is externally hitched on the aquarium V,

15 a head H is defined between the upper wall 3b of the drain pipe
3 and the draln port 24, as shown in Figs.6 to 8, so that the
purified water in the fllter device F 1is returned into the
aquarium V by a siphon effect provided by the head H.

As shown by a two-dot dashed line in Figs.5 and 7, an

20 activated carbon pack 26 having activated carbon accommodated
as a purifying agent therein i1s contained as required in the
filter element unit 2 in the filter device F, l1.e., in the
unpurified water chamber 18. An upper portion of the activated
carbon pack 26 is higher in level than the overflow wall 13 of

26 the filter case 1, so that the unpurified water overflowing over

the overflow wall 13 can be forcibly passed through the inside



26 water discharged fromthe water punp P is supplied directly to the
‘filter elenment 15 to flow therethrough as in such a type 14 of a
conventional filtering apparatus ( the water punp P is used only to punp
water in the aquariumV into the waterllstorage chanber 8 ) , the water
overflowng fromthe water storage chanber 8 and resident in the filtering
chanber 10 is sucked through 5 the inlet 22 by depressurizing the filtering
chanber 10 by the siphon effect provided by the nose portion 23 of the

drai n pi 9 Fheymetivated karhenr #a¢k Hassed through the filter el ement 15
where it is filtered. Therefore, the water having a | ower flow speed can be
suppl i ed equal ITheaWpteFRURRE tatugad £p| PWRp fdeivasarin &hef agnarium er

el enent 15. This also can prevent the partial clogging of the filter

el ement ¥51iake thatvaber sterags whamber 8pinnthe G‘H%d?elt devidicepEgadndn of
the aerobic mcroorganisns. If the activated carbon pack is accommbdated in
the 16 f ihascpipiyor devdee 28 whigh dsawonided mtolitistlawehedntiben whthigs . 5
and 7, the water flowing into the filtering chanber 10 can be purified by
the atti vasagtdamh@ery dn whdchagestradneat 8P Lshmounted,ofindhatfitst flow)
returned, as it is, to the aquariumw thout being filtered can be al so

puri fi ed upperhpoxftonawdthoa di:gaharde paxdi-t i Thetwatemr pume® Lstwsedat er of
the second flow) passed through the filter elenment 15. A second enbodi nent
of the priadsarfitats &haitoht hasibeen damensestindihmwater infthecagearbuRi gs. 9
to 12. In the second enbodi nent, an activated carbon cassette 26 40 is

det achabV ndorkneket dntehdovertend efidhelvaten feedipd pehdO flisr cenpapbednent |
and the sane portions or conponents as in the 16 first enbodi nent are
desi gnat é@ Ibhel iddechamgee pogtciar dbeepymp Apwiget RBat cthe wabercieedtte 40
i s detachably supported on an overflow wall 13 above a filtering chanber 10
in the fipiper 30axtandeupvards parthiet aguanhum VVwpihtits uppeg poxtiont eri ng
6 chanber 10 and a water storage chanber 8 from each other and a sidewal |
(partiti omrveld.) satbat ancatieti ¢ Bn Ifrcuppervend@faceddv easyepper 40 i s
conprised of a cassette case 43 conprising net plates 42 set on front,

rear, upportdem bdweheopatey sdwrage ghambengitinl thecfidgeiradepircal Fel epi ped

frame 41, and
Therefore, the operation of the water pump P causes the

unpurified water in the aquarium V to be pumped through the
16 water-feed pipe 30 into the water storage chamber 8 and stored
therein.

In Figures, reference character 32 is pebbles acquired
in Oiso or the like and laid on a bottom in the aquarium V.

The operation of the first embodiment shown in Figs.1l to

20 8 will be described below.

In using the filtering apparatus, as shown in Fig.1l, the
filter device F including the filter element unit 2 and the drain
pipe 3 withdrawably mounted in the filter case 1 is externally
hitched on the wall surface of the aquarium V, and the water

26 pump P is placed in the agquarium V in the state in which it has

been immersed 1in the water.



10 activated carbon filled in the cassette case 43. A stopper piece 44 is
fixed to a side of the overflow wall 13, and the activated carbon cassette
40 on the overflow wall 13 is |ocked onto the overflow wall 13 by the
stopper piece 44. Therefore, accordind?to the second enbodi ment, water 15
overflow ng over the overflowwall 13 in the filtering chanber 10 is passed
t hrough all over the inside of the activated carbon in the activated carbon
cassette 40, whereby it is purified sufficiently and then returned to the
aquarium V al ol§ea kheewaes R P ds mpwrirerakedy tihe rynppwrifled
apparatus according to the second enbodi nent provides the sane function as
in the leaéF@reH‘Bngﬁeﬁg‘.la%P@ ¥ ke ipymRed \PY (e wates,PHEP; Rt ot Hkow
filtering chanmber 10 is divided into water (water of a second flow) which
will be ga§9§6htﬁh@u@ﬂt?ﬁefﬁﬁﬂtE$P%I%9&%“? Beewatersstpragechambet ed, and
water (water of a first flow which will not be filtered, and these water

fl ows ar8 PRevMlifdefduehcthe ane sife pfcthgubllier \Beviige Fat 8F GRPYR BY I 1 be
filtered is passed through the filter elenent unit 2 by a siphon effect
provifledapy azrREad Hnd&ligsed andy hrose portion 23 of the drain pipe 3,
whereby it is filtered. 6 Although the enbodi nents of the present invention
have been descFhgewater @ntprapgudBépstbedvaher $heragesehambelchti®n is
not limted to the above-descri bed enbodi nents, and various nodifications

i n desi ghedng aecwnabatedhimthpechamher &, vhtlegradnallw EalsdRgdet®ned in
clainms. 10 For exanple, another purifying agent such as neifan-shi ( ~'c~~
: tradenwakprmdpgved ,used thepvateropttachighey Water kil xeerflowdch of

t he enbodi nent s. 1? WHAT IS CLAIMED IS 1. An outside-type filtering

appar at ugvegobie ifsliawy i pprrte? imetheaigper pdget o s 9a§¥1§f§épﬂe‘6ﬁlhr an
externally hitched manner 5 on a wall surface of a aquarium( V) , and a
wat et0 puss €hpPwn byr apuapray RalbrFiged candflows stpke i the (fMYering said
filter device (F), said filter device (F) being formed so that the water
punped f cbamberd l@adefipedpipPrhpscentrad portion of | the fhltee aasg¢ F ) (
and the stored water is filtered through a filter el ement glé% by the
depr essuii-zaThewater [fdawigigidngp theifikiening iehasben 1001y h‘tg@ by a

si phon effect, and the filtered water is then returned into the aquarium
(V). into

(1) water of a first flow which will overflow over the overflow

15 wall 13, as it 1s, without being passed through the filter

element, 1.e., without being filtered, and will flow along the

water-flow wall 12 back into the agquarium V, as shown by 4 in
Fig.7, and

(2) water of a second flow which will be passed from the

20 unpurified water chamber through the filter element unit 2 where

it will be filtered, and then flow into the purified water

chamber 19 and flow downwards within the chamber 19 and through

the inlet 22 into the drain pipe 3, by undergoing suction due

to the siphon effect caused by the head H, through the inlet

26 22 of the drain pipe 3, as shown by an arrow ¢ in Figs.5 and

7.



2. An outside-type filtering apparatus, conprising a filter 15 device ( F)
det achably supported in an externally hitched manner on a wall surface of a
aquarium( V) , and a water pump ( P ) for punping water stored in the
aquarium( V) into said filter devicd3(F), said filter device (F) being
formed so that the water 20 punped fromsaid water punp (P) is stored in
said filter device (F), and the stored water is divided into a first flow
which is returned into the aquarium( V) as remaining unfiltered, and a
second flow whiThe pyrdifiles water: ofigthe §99and fdoshenatering inkp the
depressurization of a filtering chanber ( 10 ) by a siphon 25 effect and
t hen ret ¢Odd@® PdRe thdnadher ilkem( VR) 38 Aﬂtﬁﬁﬂgﬁdéni:9pgh9| agearsgma¥par at us
according to claim 2, wherein said filter device (F) includes a filter
case ( ﬂav thw%nh% ofFRAH BFOVidedbY iheibeadkHeat th PRSE RAFBLOB( of age
chanber I n which water punped by said water punp (P) is stored, 6 the
filterin %hér?o@rho(wm@l’) amaéﬁr% & dinnE¥d 9a 8 -t han V\g?e?th‘%’érlﬂil@% nEher om
sai d water storage chanberdé is received therein, and a portion of the
recei ed Wadiedr oifs ther first %@WGW%ﬁﬁﬁkﬂwkﬁﬁiQWﬁHuth@dOVﬁFélpﬁéwéé&al3un1(\0
as remaining unfiltered, and the remaining water is filtered through said
10 fil terfr@IHbﬁbﬁtfitl@rimcﬁm ﬂopil-lpetl'{e dtemf 6}) disoppitHgnedecalonger ed
remai ning water into the aquarium (V) by sucking by the siphon effect. 4.
An out si dde watem-filaow mplabpkd direcitknrintey the caguarium V gyighovkerein a
purifying agent such as activated carbon is 1b provided in said filter case
(1) for peding fidtemedransr shewni ek iln Fdiad 7.i | Therefiore(13.portion
ARY. Al AL AL AL Au. Al . Aa. ANY. Al . Au. A AuY. AY. Al . A u". AY. ALIHI{ hku9: ;
y 1pTT{ upK&herUmadgix gifc &bec selcoadc £lowl] efUrbavatpraf tayitng] Eaonctip cal] cau
] caU] caU] cal] cal] ca] cal] cal] ca] cal] caU] cal] caU] cRa] c<aTP 4

10 water storage chamber 8 into the filtering chamber 10 is passed

through the filter element 15 where it is filtered, and the

remainder (the water of the first flow) is returned into the

aquarium V without belng passed through the filter element 15.

Moreover, the water passed through the filter element 15 has

16 a flow resistance larger than that of the water not passed

through the filter element 15 and hence, the £flow rate and flow

speed of the water passed through the filter element 15 are

suppressed. As a result, the clogging of the filter element

is reduced, and the propagatlion of aerobic microorganisms in

20 the filter element 15 1s promoted, whereby both of the water

filtering effect provided in the filter element 15 and the

organically water-purifying effect provided by the aerobic
microorganisms can be enhanced.

In the first embodiment, rather than that pressurized

26 water discharged from the water pump P 1s supplied directly to

the filter element 15 to flow therethrough as in such a type
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passed through the filter element 15.

A second embodiment of the present i1nvention will be
described below with reference to Figs.9 to 12.
In the second embodiment, an activated carbon cassette
256 40 1s detachably mounted in the filter case 1 provided in the

first embodiment, and the same portions or components as in the
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10 is passed through all over the inside of the activated carbon

in the activated carbon cassette 40, whereby it is purified
sufficiently and then returned to the aquarium V along a
water-flow wall 12.

20 Thus, even the filtering apparatus according to the
second embodiment provides the same function as in the first
embodliment. More specifically, water flowing 1into the
filtering chamber 10 is divided into water (water of a second
flow) which will be passed through the filter element where 1t

26 will be filtered, and water (water of a first flow) which will

not be filtered, and these water flows are then returned into
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pumped from said water pump (P) is stored in said filter device

10 (F), and the stored water is filtered through a filter element
(15) by the depressurization of the inside of a filtering
chamber (10) caused by a siphon effect, and the filtered water
1ls then returned into the aquarium (V).

2, An outslde-type filtering apparatus, comprising a filter

15 device (F) detachably supported in an externally hitched manner
on a wall surface of a aquarium (V), and a water pump (P) for
pumping water stored in the aquarium (V) into said filter device
(F),

sald filter device (F) being formed so that the water

20 pumped from said water pump (P) 1s stored in sald filter device
(F), and the stored water is divided into a first flow which
is returned into the aquarium (V) as remalning unfiltered, and
a second flow which 1s filtered through a filter element (15)
by the depressurization of a filtering chamber (10) by a siphon

26 effect and then returned into the aquarium (V).

3. An outside-type filtering apparatus according to claim 2,
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therein, and a portion of the received water is permitted to
overflow and returned into the aquarium (V) as remaining
unfiltered, and the remalining water is filtered through said
10 filter element (15), and
adraln pipe (3) for dropping the filtered remaining water
into the aquarium (V) by sucking by the siphon effect.
4. An outside-type filtering apparatus according to claim 1,
2 or 3, whereiln a purifying agent such as activated carbon is
16 provided 1in said filter case (1) for purilfying the water

recelved in said filter case (1).



