2 FEBRUARY 2006 SPECI FI CATI ON QUTSI DE- TYPE FI LTERI NG APPARATUS FI ELD OF THE
| NVENTI ON 5 The present invention relates to an outside-type filteriqg
apparatus including a filter device externally hitched on a WEEBRUARY:2006f
an aquariumor water tank for breedi pg gol dfishes , tropical fishes,
saltwater fishes and the like, so that water within the aquariumis
circulated and 10 filtered. BACKGROUND ART In general, there is a known
outside-type filtering apparatus for filtering water in a aquariumto
purify it in order to breed angpgeprr@feapium fi shes such as gol dfi shes,
tropical 15 fishes and the like in the aquarium which includes a filter
device which is externally hitched and supported on a wall surface of the
aquarium and a water punp which is connected to the filter device, so that

water in the aquariunbb%EE?gQF%?&P#iﬁﬁﬂgﬁﬁgﬁgﬁx the filter device

where it is filtered, an il'tere I'S teturned into the

aquari u e specification of US Patent No.4,512,885). It
B F R “praR¥ron

shoul d such outside-type filtering apparatus, the

filter devi ce&ywei ch ies atmaiirrlwrerar%1 er qf ltq:[ee appar at.us can b% ql%unt ed
out sPde the aquari Bh*Sfiter ef Sre™ t €6 §ide-ty88 flptg%lﬁb gﬁﬁﬁratus i's

gener al 1o A e hbpaalis?othoPEERNG® o NEE£eBEe AN 2ggt bR e
hitched on a wall surface of an aquarium or water tank for
breeding goldfishes, tropical fishes, saltwater fishes and the
like, so that water within the aquarium is circulated and

10 filtered.
BACKGROUND ART
In general, there is a known outside-type filtering
apparatus for filtering water in a aquarium to purify it in order
to breed and rear aquarium fishes such as goldfishes, tropidal
15 fishes and the like in the aquarium, which includes a filter
device which is 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 in such outside-type
filtering apparatus, the filter device which is a main member
of the apparatus can be mounted outside the agquarium. Therefore,

25 the outside-type filtering apparatus is generally and widely

utilized, because there are advantages that the filtering



2 apparatus cannot reduce an effective volunme within the aquarium and
nor eover, cannot deteriorate the sight within the aquarium

mai nt enance such as the exchange of parts of the filtering 3&?@@8@*2%@6
the cleaning of the filtering apparatgs 5 is easy. In the conventionally
known outside-type filtering apparatus, however, the water punped into the
aquariumby the water punp is pressurized and fed into the filter device by
the water punp, and the total anobunt of the water is passed through 10 the
filter ehppBpathsicdindt abiaBe dn olflfe c&@eersdi@i@hy iftH it thBhAPPAL @hUS,
however, Dbecause the pressurized water fromthe water punp is passed, as
it is, tim@udrddierd, thfhoel @ iordes Ry &1gh6 wiithii®l €He adderi@h! ow ng

di sadvantage is encountered: The water is 15 dif f icult to | ow equal |y

over the,gatiiLt 1AM Hhitdhde IddcdM asCkBBEBkchhR§eVBEChatt OVSePERET al |y
relative to the filtering surface), thereby bringing about a reduction in
filtering; § Gl | t rgd j e
flter o bhent Fagipariius dhi e EI0anag' e thett Lot B AGIIBA pes
filtgringsagea,of the filter elenment is increased. Because the total anount

of the pressurized water from the water punp is passed through the filter

el ement, the {ol I,_f%g;hngﬁggggltgghgiﬁglnzgnggﬁo%tegfdﬂe‘_g’%:‘ lcﬁ'viz °F gof t he

water flowi ng thro Iter e nt 1s too rapid
i nappr opy [ f ' 1:CE gL s [ or the
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water pump is pressurized and fed into the filter device by the

water pump, and the total amount of the water is passed through
10 the filter element for filtration.

In the conventional filtering apparatus, however,
because the pressurized water from the water pump is passed,
as it is, through the filter element, whereby it is filtered,
the following disadvantage is 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 increased, as

20 the filtering area of the filter element is increased.

Because the total amount of the pressurized water from
the water pump ié passed through the filter element, the
following problem is also encountered: The flow speed of the
water flowing through the filter element is too rapid, which

25 1is inappropriate for propagation of aerobic microorganisms

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



2 FEBRUARY 2006 thereby bringing about a further reduction in filtering
efficiency in cooperation with the above-described disadvanta nd_probl em
to hasten the and exchange and nmi ntenance frequencies for t%€5¥ﬁpé 2006
element. .5 DISCLOSURE OF THE | NVENTI$N Therefore, it is an object of the
present invention to provide a new outside-type filtering apparatus,
wherein water to be passed through the filter elenment for filtration by a
wat er sucking effect by depressurizing the inside of a filter case 10 based

on a si pheredhf e6tifguUAES aséut hat Fhetwaterrddwysi®iluald yrioteridie entire
region of the filter elenment, whereby the filtering efficiency is enhanced

remar kalpridAéndy eovar, thBepepattioal clegai NngtAk t hgbbibtaeseramyd can be
prevented to reduce the maintenance frequency for the filtering apparatus

15 nor e g eERRaHagd haRat RransmentbonNBdstéh t @hlcNJdar@P&@tknge | tand anot her
object of the present invention to provide a new outside-type filtering

appar at gg i nMadhide M@ dudddles ¥ & Bide | S1 PSS SEfehOAt { he propagati on of
aerobic mcroorganisns required for the purification of water, and the 20

filteri pgsenehspwsE fof Rgefiivainy of the water can be further enhanced by
the water filtering action in the filter element and the organically

pur i {i cati on ghetlagdsal en byl b 8B7ARLCorTAEOPEEBRNEMENvEALATH Qe the

t
above object, according to a first aspect an eature of the present

I(:g\r/rg:];[ ESIB%E])V%I& |r ?t llét?w Bielgl?léclgcféi- tafbe (f{[lsﬂ é}.ei'ﬁé' %%pfa'ﬂatt‘?fé ,“%%E%?&%%er
to be passed through the filter element for filtration by a water
sucking effect by depressurizing the inside of a filter case

10 based on a siphon effect causes, so that the water flows equally
over the entire region of the filter element, whereby the
filtering efficiency is enhanced remarkably and moreover, the
partial clogging of the filter element can be prevenfed to
reduce the maintenance frequency for the filtering apparatus

15 more remarkably than the conventional filtering apparatus.

It is another object of the present invention to provide
a new outside—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

outside-type filtering apparatus, comprising a filter device



2 FEBRUARY 2006 4 detachably supported in an externally hitched manner on a

wall surface of a aquarium and a water punp for punping wat I i
the aguariuminto the filter device, the filter device being f#%?%@é§§§@bg

that the water punped fromthe water punp is stored 5 in the filter device,
and the stored water is filtered through a filter elenent by the
depressurization of the inside of a filtering chanber caused by a siphon
effect, and the filtered water is then returned into the aquarium Wth

such f ealeitfa®hatilie sUppoirties PASHE@Atu191dN ¢ he tthedehahefesh 4 ealfi | tration
10 by the water sucking effect by depressurizing the inside of the filter

case based-ritd b £iaplaridhf,eghd sSRatBatpinie fort pimbi AYeva tegtigltioreaver the
entire region of the filter element. Thus, it is possible to enhance the

filtering ehbidd e urh QFRIKRRLYE i PAE RARE! thbOF PI €¥LHe it BRIiN!
clogging of the filter 15 elenent to reduce the maintenance frequency for

the filteyrindQi, 8BPRHALUSHETNA PRI ¥ rbhafné ea €OPRIMY QRAk thidderi ng
apparatus. To achieve the above oObject, according to a second aspect and

featgre ;of thBer Pi €8ENed {WEN RN thkh8E6rba Wi O dad £aN t 2@ P¥hToRYH YPe
filtering apparatus, conprising a filter device detachably supported in an

ext er nalg ¥ ;HideGhed JRIE b P e @b pre S8 PEL Pbn BoATHRE ¥AL1@RI oF WAt er punp
for punping water stored in the aquariuminto the filter device, the filter

device BeiNQ iy Tadmbed £AAkUNBy RIS pHOHTRAESIOMARE tHR! 85 1RWHed S Stored
25 in the filter device, and the storeapwater is divided into a
water is then returned into the aquarium. With such feature,
the water is passed through the filter element for filtration
10 by the water sucking effect by depressurizing the inside of the
filter case based on the siphon effect, so that the water flows
equally over the entire region of the filter element. Thus,
it is possible to enhance the filtering efficiency remarkably
and moreovér, 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 achieve the above object, according to a second aspect
and feature of the present invention, 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 is stored

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

first flow which is returned into the aquarium as remaining



first flowwhich is returned into the aquarium as remaining 2 FEBRUARY 2006
5 unfiltered, and a second flow which is filtered through a L%J*°’U§§§gﬂﬁ§t
by the depressurization of a filtering chanber by a siphon

returned into the aquarium Wth suchg feature, the unfiltered water can be
allowed to flow over the 5 entire region of the filter elenent with its flow
speed suppressed and noreover, the water sucked by the siphon effect can
be passed through the filter elenment, whereby it can be filtered by

sucki ng.urfi Br&05dl] nd 86U £1bWhva1disef {1 €4 L8 thedu ghea AL d
remar kably, and noreover, the 10 propagati on of aerobic m croorganisns in

the filtered sy €90 dOSre580PL8HtibRAGENE F912ereMR kAR ANRRNCEMENt i N
water filtering and purifying efficiency. Further, to achi eve the above

obj ect, AGHMHIdIEIS %ntd"'th@n %@Eﬁ?beﬁngnfzgaéﬂé%cﬂiafﬂ?m Pr gESfd duptention,
the filter device 15 includes a filter case, which is provided, in an

i nsi de tferQofe , tHd x&;"iacteexfeéwt%ﬁec%aﬁgmé ﬁw »‘f:@ B0 by the
water punmp I's store a filtering chanber ormed so that water

overf| 0VAr¥191tx{1 & OFLLASNAL L1 +ROr 2Pt EPARMRRen NPEE)L VaEst NE{ &k N.spll 2

portion o e reCeived water is permtted to overtlow 20 and returned into

the aqu%%%ﬁ%@%é&?%d"hBQ‘eB@%&" LehE a@é’&.d Sultked SSIS{I;IS% p’%&ﬁ?&rﬁ éafféﬁéﬁ | tered

t hrough t enment, and a rain pipe tor tered

remai ni g, Y er %é‘é&dtﬂ?r ?gllcﬂaEhH”]EPXt gcgigﬂe§¥ tQﬁe%ngoﬂtefJa%Ctb Wth

such feature, e sane e t as 1n t second feature can be provi ded and
filtered by sucking. As a result, the water filtering

UL

efficiency can be enhanced remarkably, and moreover, the

10 propagation of aerobic microorganisms in the filter element can

be promoted, leading to a remarkable enhancement in 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 aquarium as remaining unfiltered, and the

remaining water is filtered through the filter element, and a

drain pipe for dropping the filtered remaining water into the

aquarium 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.



25 noreover, it is possible to sinplify the structure of the filter device
and to provide the conpactness of such structure. 2 FEBRUARY

further, to achi eve the above object, according to a fourth aéggg%{&é‘# 2006
feature of the present invention, a purifying agent such as activated
carbon is provided in the filter case for purifying the water received in
the filter case. 5 Wth such feature, the sane effect as in the first,
second or third feature can be provided and noreover, the purification of

the water by thet pelitfyéRY €4edth Lawre bﬁa@'aﬂ:%xk@%:;&ﬂ FRddaxR g1 € OF THE
DRAWNGS Figs.1 to 8 show a first enbodi nent of the present 10 invention.

Fig. 1ig %oﬁ%"twe&%pe\!étwa@l\ﬂ Ofedthté! & NEh@PRAAENE $RVehBidnaquari um

Fig.2 is an expl oded perspective view of the iltering apparatus Fig.3is
a front ylhﬁy\fgin&hsgéhktsﬁbﬁgasaae@&%uéa t:a%%nl A st ol 11G) @fean arrow
3inFig is a plan view of the filtering apparatus, taken in the
directi Of‘lﬂéeﬁfca%% %f%r‘hfﬂrﬁj ghd.wdt dr PebdideCLh tHRAE i YEEW dpken al ong
aline 5-5in Fig.4; Fig.6 i's a sectional viewtaken along a line 6 - 6 in
Fig. 53 With udis ﬁéﬁﬁté Ortqﬂe ‘é'a‘ﬂiéé E%%%Etalagnﬂnatﬂlé “&rgt 7 éébcfﬁcﬂ cor and
Fig.8 is a sectional view taken along a line 8-8inFig.3 Fgs.9to 12

show 2 seepRdl SIDA% 8%0n de Yo P RRRNnd AR orkhngalz%fl%a& spect i ve

view of a apparatus set In a aquarium Fig s an expl oded

perspectiyernyigiof thechb! aﬁihfglﬁﬁgﬁgéh'ﬂscan':bg atbol fisdd4l.ront view of

the filtering apparatus, taken I rrection of an arrow 11 in
BRIEF DESCRIPTION OF THE DRAWINGS

Figs.l to 8 show a first embodiment of the present
10 invention. Fig.1l is aperspectiveviewof a filtering apparatus
set in a agquarium; Fig.2 is 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 view of the filtering apparatus, taken in the direction
15 of an arrow 4 in Fig.3; Fig.5 is a sectional view taken along
a line 5-5 in Fig.4; Fig.6 is a sectional view taken along a
line 6-6 in Fig.3; Fig.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 is a perspective view of a filtering
apparatus set in a aquarium; Fig.1l0 is an exploded perspective
view of the filtering apparatus; Fig.1l1l 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.1ll.

BEST MODE FOR CARRYING OUT THE INVENTION



Fig. 9; and Fig.12 is a sectional viewtaken along a line 12-12 25 in
Fig.11. BEST MODE FOR CARRYI NG OQUT THE | NVENTI ON 2 FEBRUARY g?gﬁBﬁUXQERﬂBQe
for carrying out the present invention will now be describe y way of
enbodi nents of the present invention 7shown in the acconpanying draw ngs. A
first enbodi ment of the present invention wll first 5 be described with
reference to Figs.1 to 8 As shown in Figs.l and 2, an outside-type '
filtering apparatus according to the present enbodinent is of a type
external | y hititteechodie Soaquarryimy artd the poepentetnvénbidnlwell rdewice F
externally hitched on a wall surface of the aquarium 10 V, and a water punp
P for civeuedcripeditiey vaytdf egbediwmenVs ofit thehpreislkendr igderarndeidn The
filter device F includes a filter case 1, and a filter elenent unit 2 and a
drai n pigleowh itie adecoepanhbbyydrawhhgd. to the filter case 1. The filter
case 1 is fornmed of a 15 transparent hard synthetic resin material. The
filter case 1A ifSidst rtbddiingeret fdfattHeoprelsame Wnviersricaceddd [FardstS opened
in an upper surface, and a downward-turned hook-shaped hitch portion 6 is

i nt egr aldey deydieibed wi i onéfevehacetof Fige.1i tbes. case 1 over the entire
wi dth thereof. As shown in Fig. 1, the 20 hitch portion 6 is forned so that

it can be det aghabhywhi iahad g aandpper aadgeuodidsetgpeafiilvetindy shown
in Figs. 4 and 5, a vertical partition wall 7 is fixed in the filter case 1
and apparatus according to the present embodiment is of a type
externally hitched on a aquarium V and is comprised of a filter
device F externally hitched on a wall surface of the aquarium
10 V, and a water pump P for circulating water in the aquarium V
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 filter case 1 is 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 theredf. As shown in Fig.l, the
20 hitch portion 6 is 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) ina laterally
widthwise direction to partition the inside of the filter case

25 1 laterally. A rectangular tubular water storage chamber 8 is

defined on widthwise one side of the filter case 1 by. the



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

w dt hwi se direction to partition the inside of the filter cas

| aterally. A rectangul ar tubul ar water storage chamber 8 is gl‘éﬁ]ﬁéQRXrﬁO%
wi dt hwi se one side of the filter case8l by. the 2 FEBRUARY 2006 8 partition
wall 7, and a filtering chanber 10 having a volune |[|arger than that of the
wat er 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 t hat paattart orstwarldd 7,n dnfte anvdtiart extiovgaghanibverba0 Bavdmd laowdlhmeugh t he
flowin port 9 into the filtering chanber 10. As shown in Figs. 1 to 4, an
out | et Abmfera thairethheedfpthe wdbeexs torkage dhambdéihes vt efefuiurgad Bn whi ch
wi |l be described hereinafter, faces to an upper portion of the inside of

t he wat &hel @ t3Her agles e parsd tilat waIur fi adfweiweinppapad 9 i t he
aquariumV by the water punp P can be stored in the water storage chanber

8. As clogained shaupperigbrion be the irirtdlta@nbaubdit, 2oatitht W el ai n pi pe
3 can be withdrawably and individually mounted 15 in parallel to each other

in the fdtddreyd nih ctiwebeatdP Ererage epeRibeg i cih UPPe% PREbUGh ahd he
filtering chanber 10. A skirt-shaped water-flow wall 12 is integrally

formed encw-fimoPortsW fato ofhd heiftéteig nehameeperol0 in the filter case 1
between one (a partition wall) 3a of sidewalls of the drain pipe 3 and 20

the partitionasakhown iheiyat.artbl pwanebhtiet iz 6F & wateretesdPaPd N
| ongi t udi nal section convex out wards, as shown in Fi g. 7,
30 extending from the water pump P, which will be described
hereinafter, faces to an upper portion of the inside of the water
10 storage chamber 8, so that unpurified water pumped into the
aquarium V by the water pump P can be stored in the water storage
chamber 8.
As clearly shown in Fig.2, the filter element unit 2 and
the drain pipe 3 can be withdrawably and individually mounted
15 in parallel to each other in the filtering 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 inFig.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 dver the

25 overflowwall 13 and downwards along the water-flow wall 12 back

into the aquarium V.



and a substantially horizontal overflow wall 13 is forned at an upper edge

of the water-flow wall 12, so that the water overflowing fr i L Ng
chanber 10 fl ows over the 25 overflow wall 13 and downwar ds g{%%gﬁy%ie{lytﬁ%

water-flow wall 12 back into the aqugriumV. 2 FEBRUARY 2006 9 The filter
element unit 2 withdrawably mounted in the filtering chanber 10 conprises a
filter element 15 forned flatly 1in a longitudinal direction into a U shape
in longitudinal section gradually convergent downwards, and a ceiling plate

16 5 fixed to Pie opelteéppelensdit agrief 2t hethiakheabekemuintead AN thal et 17
is opened in the ceiling plate 16 to communicate with the inside of the

filter eferesitid®chaffber D0icdmpialseslfEFinterd Slapert 115 Pooredaddwryi se on a
rear edge of the ceiling plate 16. The elenment unit 2 can be withdrawably

mounted 0 §heoAGitubigkilnai¢hamion Lthtd N it shePeni HPRSh Gt @G DY
grasping the gurde wall 16a. The filter elenment 15 of the filter el enent

unit 2 iéeé@imgr%\aa}ea?&q} eanee&'gbh%raa&ﬁﬁsr@&aqm%%éﬁm? hfe 1SN iNto

a U-shape, and the 1nside of the filtering chanbe O into an inner

unpussi i e MatEl LRS! JéhAN AL & kP Wi & dRdidn € hpgibery J9 (see

Fig. 7). Arecess 2071s defined centrally in an upper portion of a rear

wal | of itx{fee‘ il g% ?Iﬁ?ﬁedli Gnd #elihiith@y p1hbe jh@SI?J tad?rﬂ{aﬂ&teé‘giﬁ }Mi%

operation for the ter element unit "2, so that the qgui l6a is

easily hgld ir@’ié«% el thd $66 fdO%reniift 25, Zhalhe Hidd wiPe 154 hdr awably
mounted on laterally one

integrally provided to rise on a rear edge of the ceiling plate

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 is formed by bending a £filter plate of a porous synthetic
resin into a U-shape, and divides the inside 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 is 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 guide wall 16a is easily held
by fingers (see Figs.l and 2).

20 The drain pipe 3 withdrawably mounted on laterally one
side (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 isolates the filtering

25 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



side (a left sidein Figs. 1 and 2) inthe filter case 1 is fornmed into a

rectangul ar tubul ar shape gradually convergent downwards, ang i |1
3a of the drain pipe 3 adjoining the elenment wunit 2 forns a Eﬁpﬁpﬁﬁ%@ﬂ

which isolates the filtering 25 chanbBy 10 and the drain pipe 3 in a
water-tight manner. An inlet 22 is opened in a | ower portion of the
sidewal | (partition 2 FEBRUARY 2006 10 wall) 3a of the drain pipe 3, so that
the inside of the drain pipe 3 is put into comrunication with the

purifi edwaibl pr3z hafiritgre dritchpdpeh 3t heoi that BRe i des adh {heaiBatms a nose
portion 23 integrally formed at its upper portion to extend along the 5

wat er - f | pipeval 1s pAtofntdheohmmundicatdon i tantheapulr bf hepowht@4 ciammgened in a
downward facing manner in a |lower end of the nose portion 23. Thus, the

wat er pur9 firesbdnyh fild eiming: 122 .t hehef dbheni pgpéhaurtes alhose dacthvsged
through the inlet 22 into the drain pipe 3 and returned through the drain

port 24 23tihtddrd ey FpiMddi@tVitEhappeseppptionnt@evtendea big ntpe pe 3
extends vertically, and a predeterm ned distance is provided vertically

bet waen adit e tPPESw Wah 11 3D2 0 £ tHige i 2l tePidis 3 BNGHdI& @ ih Uit 244 When
the filter device Fis externally hitched on the aquariumV, 15 a head His

defined peioprered e dRIRAMWARd £3BiAl hdwndfF ainNaPldfer gt ke Hadd port
24, as shown in Figs.6 to 8, so that the purified water in the filter

devi ce Fpostigt upBed MA@ ,t Rthe afaBEFUBLYiBYed DyPhei €€F e84 RhOViKed by the
head H As shown by a two-dot dashed line in Figs.5 and 7, an
filtering chamber 10 is discharged through the inlet 22 into
the drain pipe 3 and returned through the drain port 24 into
10 the aquarium V.

‘The nose portion 23 of the drain pipe 3 extends vertically,
and a predetermined distance is 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 drain port 24, as shown in Figs.6 to 8, so that the
purified water in the filter device F is 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 is contained as required in the
filter element unit 2 in the filter device F, i.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

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

the overflow wall 13 can be forcibly passed through the inside



20 activated carbon pack 26 having activated carbon accomodated as a

purifying agent therein is contained as required in the filt k@gﬁﬁ} it
2 inthe filter device F, i.e., in the unpurified water chan%gFﬁ ; nZdbl8

upper portion of the activated carbop pack 26 is higher in |evel than the
overflow wall 13 of 25 the filter case 1, so that the unpurified water
overflow ng over the overflow wall 13 can be forcibly passed through the

i nside 2 FEBRUARY 2006 11 of the activated carbon pack 26. The water punp P

is used b pHEpPathevarkar cafbbhe paguarisum V into the water storage chanber
8 inthe filter device F, and has a punp device 28 which is provided at its

| ower portion phélwdter pusip Priaskdi to HumghtReSid e Nan 2Hel squ@rnuad, and
at its upper portion wth a discharge port. The water punp P is used in a

state thetijito hafe ke BWBLagd tRamberV@t|l the ERetaguaciide ¥, Anainlet in
a lower end of the water-feed pipe 30 is connected to the discharge port in

the punphgdg\d gamé%erse% ghitgets HFRiikR B8t %@&%a@?@f@ioh%i@ﬁ

aquariumV wi I'ts upper portion curved, so that an outlet 31 in its upper

end faceg §Qc8foNPPSFt PR ihPEN 04 é&%ﬂﬁéﬁfzéﬂﬁ apustedbesnd 4o fhe filter
device F. Therefore, the operation of the water punp P causes the

unpuri f'&ﬂg%@t;ﬁért{bﬁ h&&gﬁaahﬁﬁhgn%@ PSreUNDPaEk Wt%lig ulipeplpsWd &4 - f eed

pipe 30 in e water storage cha 8 and stored erein. In Figures,

ref erence, Ghagaeb&nat 1 'tsh&’@%@eer‘ﬁlﬁaﬁgi:'bééc_*Ln 'tﬂeQJa§9eP ol BRelddifagn! @i d on

a bottomin the aquariumV
V. An inlet in a lower end of the water-feed pipe 30 is connected

to the discharge port in the pump device 28. The water-feed

10 pipe 30 extends upwards in the aquarium V with its upper portion
curved, so that an outlet 31 in its upper end faces to an upper
portion of the water storage chamber 8 in the filter device F.
Therefore, the operation of the water pump P causes the
unpurified water in the aquarium V to be pumped through the

15 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.1 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

25 pump P is placed in the aquarium V in the state in which it has

been immersed in the water.



The operation of the first enbodi nent shown in Figs. 1 to 20 8 will be

descri bed below. In using the filtering apparatus, as shown | #g
filter device Fincluding the filter elenment unit 2 and the %ﬂUﬁ éh@g

wi t hdrawably mounted in the filter cage 1 is externally hitched on the wall
surface of the aquariumV, and the water 25 punp P is placed in the aquarium
Vin the state in which it has been imersed in the water. 2 FEBRUARY 2006
12 When the water punp P is now operated, the unpurified water in the
aquari um V i s wHepathd ywd ther Wwalip Puil® kol Oopbewtetinr aheh unprnsatiesd f eed
pipe 30 into the water storage chanber 8 provided on the one side of the

filter demieie in the aboarribyn vSianpamped by tie Figter sl H.tol L Mt er
entering into the water storage chanber 8 is being accunulated in the

chanber throdyH ehe seeald-¥ecd plips sbeint@tEie WeMRIr stddie chinfferat @
hi gher water |evel overflows over the flowin port 9 in the upper edge of

the partg profiWRld onlPha8Sosd DB ARnar EQWLds bBvELE. P, 3¢l SHaws dyito the
filtering” chanmber 10 defined in the central portion of the filter case 1.

The wat g, T4 QW% 111 q-lt_éga dii4&r¢ ng chanber 10 is divided into (1) water
of afirst f lTowwhich wl overfl ow over the overf low 15 wall 13, as it

:‘lsl t\émr teg?u;ng%lvrﬁgl fl owgg][dglgqﬂ{:l h:\?\)/aztlgret %ra(;cv?/%lmg 1?%5@1@1}%%@% gg:)g?l um
V, as shomPYcBullllated in the chamber 8, while gradually raising the
water level, and the water at a higher water level overflows
over the flow-in port 9 in the upper edge of the partition wall,
10 as shown by an arrow b in Fig.5 and flows into the filtering
chamber 10 defined in the central portion of the filter case
1. The water flowing into the filtering chamber 10 is divided
into
(1) water of a first flowwhich will overflow over the overflow
15 wall 13, as it is, without being passed through the filter
element, i.e., without being filtered, and will flow along the
water-flow wall 12 back into the aquarium 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

25 22 of the drain pipe 3, as shown by an arrow ¢ in Figs.5 and

7.



Fig.7, and (2) water of a second flow which will be passed fromthe
unpurified water chanber through the filter elenment unit 2 wh be
filtered, and then flowinto the purified water chanber 19 a EEPRF%ﬂf¢&&m
downwards within the chanber 19 and tifgough the inlet 22 into the drain
pi pe 3, by undergoing suction due to the 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. 2 FEBRUARY 2006 13 The purified water of the second fl ow
entering into The puifiediwiter iof the 5&€6n02f1ow écteried imto tine
aquariumV by the siphon effect provided by the head H at the nose portion

23, as sieadn Qyipe AriowHe iitdm A D) i@ ddwrbidieridandhd eydaairrv of the
first flow overflow ng over the overflowwall 13 fromthe filtering chanber

10 in t hey ithRMsiphohSe £ 268t SFLW @8 b gt Iﬂ.ﬁeVﬁé&a H h@wtWaldod& ghirfecény into
the aquariumV w thout being filtered, as shown by -e in Fig.7. Therefore,

a portiogg, (dhesyheroPfan hersgeandid [ovg . ©f o vl ytHdoWans f reame t he 10
wat er storage chanber 8 into the filtering chanber 10 is passed t hrough t he

filtgr arpr@ptodnehenesitt £hdwl birbeEeEwingdovbe theBY&EEl oW gL aier of the
first flow) is returned into the aquariumV w thout being passed through

the fil t@for@'t%@@&l%érmybéﬁ&“ﬁér fdeneheri Rasgad Lhraughride d1ddgr
el enent 15 has 15 a flow resistance |arger than that of the water not passed

through ghe v@é&é@ffﬂ)v@”@&il 1p2289-880¢§ 1hb6 theWak@heidfd v WA%hout

being filtered, as shown by e in Fig.7. Therefore, a portion

(the water of the second flow) of the water flowing from the

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 being passed through the filter element 15.

Moreover, the water passed through the filter element 15 has

15 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 propagation of aerobic microorganisms in

20 the filter element 15 is 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

25 water discharged from the water pump P is supplied directly to

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



speed of the water passed through the filter element 15 are suppressed. As
a result, the clogging of the filter elenment 1is reduced, and

propagatl on of aerobic mcroorganisnms in 20 the filter el enen%irggRiUsA‘RYm%
pronot ed, whereby both of the water {jltering effect provided in the filter
el ement 15 and the organically water-purifying effect provided by the
aerobic mcroorganisnms can be enhanced. In the first enbodi nent, rather
than that pressurized 25 water discharged fromthe water punp P is supplied

directl yof @ cbheehithbﬁalefﬂr@@fiﬂﬁ dppdrtamd henhet Waedghpasp iPnisusded type 2
FEBRUARY 2006 14 of a conventional filtering apparatus (the water punp P is

used onbyiy %&%stefnlhh%héqaaﬁwﬁh}ﬁ yntiQ tbhe neaLRIt &t Wadeag&hanber
8), the water overflow ng fromthe water storage chanber 8 and reS| dent in

the filtegiige£RITOENe FAtle: &M@ﬁowﬁgmnﬁtﬁa%a@zegtaﬁaax depsssuri zi ng

the filtering chamber 10 by the ~siphon effect provided by the nose portion

23 of the AL @t 31r} q]’i-%e t%»Tiﬁﬁ*?gP d’i@&n%eﬁ]sld)aisss é@@%c{d&f' Iter

el enent 15 where It erefore e water having a lower flow

Speeg Cafhd§ PP I2'zeﬂy %ﬁéys@fizﬁﬁrtﬁé‘%ﬂ@éﬁ%d‘ chifible?d1600y WHace of

the filter element 15, This also can prevent the “partial cloggi ng of the

filter g;?}f?%l? e]fﬁfe%’cdp‘fe(}iﬁ'eﬁuﬁf tHY 9elsk p&Pt%.Bﬁ 25 YPtheNaPhih

pr opagat i aerobi c m croorgani sng he activated carbon pack is

acconmo teaqxd r’tﬁebesuc]lgéé W@l NG PARY tHbouth HHVE % & i dashed

line in
15 where it is filtered. Therefore, the water having a lower

flow speed can be supplied equally all over the entire filtering
10 surface of the filter element 15. This also can prevent the
partial clogging of the filter element 15 and contribute largely
to the promotion of the propagation of the aerobic
microorganisms.
If the activated carbon pack is accommodated in the
15 filtering chamber 10, as shown by a two-dot dashed l1line in Figs.5
and 7, the water flowing into the filtering chamber 10 can be
purified by the activated carbon. In this case, the water (the
water of the first flow) returned, as it is, to the aquarium
without being filtered can be also purified by the activated
20 carbon in addition to the water (the water of the second flow)
passed through the filter element 15.
A second embodiment of the present invention will be
described below with reference to Figs.9 to 12.
In the secohd embodiment, an activated carbon cassette
26 40 is detachably mounted in the filter case 1 provided in the

first embodiment, and the same portions or components as in the



and 7, the water flowing into the filtering chanber 10 can be

purified by

the activated carbon. In this case, the water (the water of EBEgHQ§E¥}&BMO

returned, as it is, to the aquarium wthout being filtered can

purified by the activated 20 carbon i¥b addition to the water (the water of
t he second flow) passed through the filter elenent 15. A second enbodi nent
of the present invention will be described belowwth reference to Figs.9

to 12. In the second enbodi nent, an activated carbon cassette

25 40 is

det achabf irstoentteflineritherfe deerigoasedlbprbikeletfiardnmwe dhargtctsbodi nent
and the sanme portions or conponents as in the 2 FEBRUARY 2006 15 first
enbodi nent ar er'hke siciatade dygalrbbe cas seee d Ochardet sarlsabl ¥ s geir ved ed

carbon cassette 40 is detachably supported on an overfl ow wal |

13 above a

filteringh ahadperf 16w iwalllhe3fabdwy a fidstedimethambea p@arin there vietér 7
partitioning the filtering 5 chanber 10 and a water storage chanber 8 from
each ot hedsand wetsiakanal lpaartidi aaMall paiaiafionidigithepifia trihg
activated carbon cassette 40 is conprised of a cassette case 43 conprising
net pl at@sanfblerselo ®hd roMat g adt onffe ichaitbd 10V If rafae R dAC @t hedf a&rid

el ongated rectangul ar parall el epi ped frame 41, and 10 activated carbon
filled idstidewaddsepaetLasonddallhy) shappardriepdpédii s The et tiorstsd de of
the overflow wall 13, and the activated carbon cassette 40 on the overfl ow
wal | 13 ¢Erbdickadse@tle04d i evaptisvaw b dakdut td1easkopp SonipreiGei g

Therefore, according to the second enbodi nent, water

net plates 42 set on front, rear, upper and lower open faces

of an elongated rectangular parallelepiped frame 41,

and

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

15

20

25

activated carbon cassette 40 on the overflow wall 13 is locked
onto the overflow wall 13 by the stopper piece 44.

Therefore, according to the second embodiment, water
overflowing over the overflow wall 13 in the filtering chamber
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.

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

not be filtered, and these water flows are then returned into



15 overflow ng over the overflowwall 13 in the filtering chanber 10 is

passed through all over the inside of the activated carbon i i yat ed
carbon cassette 40, whereby it is purified sufficiently and ?ﬁ@ﬁ%%@g

to the aquariumV along a water-flowgvall 12. 20 Thus, even the filtering
apparatus according to the second enbodi nent provides the sane function as
inthe first enbodinment. Mre specifically, water flowng into the

filtering chanmber 10 is divided into water (water of a second flow) which

will be passefudPI@HIN. t hend | 4 €sr WRIBAL wiier Bel i3 eMdd e Jddseqed, and
water (water of a first flow which will not be filtered, and these water

flows argntdiggh rtq{élrﬂqekéﬂﬂeqe%le%ﬁBﬁH&%YZZQ?GaJ&i Kh e ¢ £IBr6vildeq wWat er

which will be filtered is passed through the filter elenment unit 2 by a

si phon &ff eCth iYW 4e%inkE ath8afobedpbiPednab 3, POSKe REFA1QHAFe OF , t he
drain pipe 3, whereby it is filtered. 5 Although the enbodi nents of the

present ‘j,ﬁa/legg%';opthfé/efipg§feggscri bed, it will be understood that the

present 1nvention 1s not lIimted to the above-descri bed enbodi nents, and

varigus modi fACa{d. o5 ik G -xﬁ@rytéeofgﬁcqfe | fedleh &%v%ﬁ&pfm?f
pr esent inventﬂl‘fo'frjlH e meri(;b'n Ccfh;f ms. 10 For e;?ar% e, another purrllé‘??ng agent
such as i -.shi: X it l j fs i vat ed
car bon oar ABEBRpeltl it WiFINBkLEIEG (REE s PLEGEN Blud i BEA
is not limited to the above-described embodiments, and various
modifications in design may be made within the scope of the

present invention defined in claims.

10 For example, another purifying agent such as meifan-shi
(%8R ; trademark) may be used in place of the activated carbon

used in each of the embodiments.



17 WHAT IS CLAIMED 1S 1. An outside-type filtering apparatus,

conprising a

filter device (F) detachably supported in an externally hitchgdsRBRRS 20860
r

a wall surface of a aquarium (V) , and a water punp (P) for

p

unpli ng wat e

stored

st or ed

through a filter el ement

in the aquarium (V) into said filter device (F), said filter device
(F) being formed so that the water punped fromsaid water punp (P)

in said filter device 10 (F), and the stored water is filtere

is then returned into the aquarium (V). 2. An outside-type filtering

apparatus, conprising a filter 15 device (F) detachably supported in an

is
d

(15) by the depressurization of the inside of a
filtering chanber (10) causegiany & i MEEffect, and the filtered water

externally hitched manner on a wall surface of a aquarium (V), and a water

punp (P)1foln AWPidY- Ve £8i 0ELEnGNapparatual, i BBmpY) sifigo asdid dd t er

devi ce

punped
st or ed

(F), said filter device (F) being formed so that the water

20

fdéifﬁ!c?éi(@)vwé@écmwpy(s@pgo&t%@lmcad Bxtaidafll kil t slevd gRidr and the

water is divided into a first flowwhich is returned into th

e

aquaii ung ¥) a3 1" SRRIFRICRD onhi hhghdumald) , Bas€COhid OV uMp ofP) Sdo | tered
through a filter elenent (15) by the depressurization of a filterin

chamber ;(\i'r&%i.erﬁ/wﬁtéir, &e&irﬁ%ﬁ@%ﬁ@d}q_&m?@)rﬁ{ﬂﬁ gadal i PrdP@AAUA i um (V).

3. An outsi

10

15

20

25

(F),

said filter device (F) being formed so that the water
pumped from said water pump (P) is stored in said filter device
(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
is then returned into the aquarium (V).
2. An outside-type filtering apparatus, comprising a filter
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),

said filter device (F) being formed so that the water
pumped from said water pump (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 which is filtered through a filter element (15)
by the depressurization of a filtering chamber (10) by a siphon
effect and then returned into the aquarium (V).

3. An outside-type filtering apparatus according to claim 2,

g

ype filtering apparatus according to claim2, 2 FEBRUARY 2006



18 wherein said filter device (F) includes a filter case (1) , which is
provided, in an inside thereof, with a water storage chanber %§£ H&ﬁﬁig&%

wat er punped by said water punp (P) is stored, 5 the filteri B 0)
which is forned so that water overflgnng fromsaid water storage chanber
(8) is received therein, and a portion of the received water is permtted

to overflow and returned into the aquarium (V) as remaining unfiltered,
and the remaining water is filtered through said 10 filter elenent (15),

and a drvﬁ&é&:@ir@%a(i%)fiﬁ?&eﬂrwpi&g(k‘h%ﬁéi&&é@% ELIBEPIAG ML G wih i the
aquarlun1(\0 by sucking by the siphon effect. 4. An outside-type filtering

appar at 589, t?ncéﬁ'ﬁhﬁageztﬁEré wh@&%hn a purifying agent such as
activate car on Is 15 provi in sal I'ter case (1) for purifying the

water recei V%i vJa"’:e%:als‘I!OEBQEeéhgxﬁﬁgr((@)' in which water pumped by said
water pump (P) is stored,

5 the filtering chamber (10) which is formed so that water
overflowing from said water storage chamber (8) is received
therein, and a portion of the received water is permitted to
overflow and returned into the aquarium (V) as remaining
unfiltered, and the remaining water is filtered through said

10 filter element (15), and

a drainpipe (3) for dropping the filtered remaining water
into the agquarium (V) by sucking by the siphon effect.
4. An outside-type filtering apparatus according to claim 1,
2 or 3, wherein a purifying agent such as activated carbon is
15 provided in said filter case (1) for purifying the water

received in said filter case (1).



