2262893 FI LTER DEVI CE FOR AQUARI UM TANK Thi s invention relates to a filter
device which is set on top of an aquariumtank for filtering water
circulated fromthe tank. The prior art filter devices fo ari um tank
are constructed such that water filtered through a’filter23226§s §3$#€3d
to the tank body directly froma downfl ow port provided in the bottTo

the filter bed or indirectly through a circul ati on duct connected to the
downfl ow port. Meanwhil e, the punping capacity of a water punp varies with
the-vﬁltage and frequency of the power source and also wth the water

l evel in the tank. ~ Wen the punping capacity of the water punp is

exceeded, i.e., when the anount of water entering the filter bed exceeds
t he amount of water returning into the tank fromthe filter bed, water
overfl ows. To avoid this, in the prior art filter device the inner

di aneters of the downflow port and circul ation duct are set greater than
that of the suction duct of the water punp. This neans that filtered water
fl ows through the downflow port and circulation duct at a rate | ower than
the intrinsic downflow capacity. However, when the filtered water flows
t hrough the downflow port and circulation duct at a rate |lower than the
downfl ow capacity, it flows down while absorbing air present in the

the sound of | falling wated FLe dibrice #on AemakiFRT Tk o T
operated in a quiet room the water sounds noisy. Particularly, at night -
It This invention relates to a filter device which

S is set on top of an aquarium tank for filtering water
circulated from the tank.

The prior art filter devices for an aquarium
tank are constructed such that water filtered through a
filter bed is returned to the tank body directly £from a
downflow port provided in the bottom of the filter bed or
indirectly through a circulation duct connected to the
downflow port.

Meanwhile, the pumping capacity of a water pump
varies with the voltage and frequency of thé power' source
and also with the water level in the tank. When the
pumping capacity of the water pump is exceeded, i.e., when
the amount of water entering the filter bed exceeds the
amount of water returning into the tank from the filter
bed, water overflows. To avoid this, in the prior art
filter device the inner diameters of the downflow port and
circulation duct are set greater than that -of the suction
duct of the water pump. ' '

' This means that filtered water flows through the
downflow port and circulation duct at a rate lower than
the intrinsic downflow capacity. :

However, when ‘the filtered water flows through

" the downflow port and circulation duct at a rate lower
than the downflow capacity} it flows down while absorbing
air present in the downflow port and circulation duct at



may di sturb anyone sl eepi ng nearby. An attenpt has been nmade to
suppress the generation of such noise by charging coarse cotton in the .

downfl ow port. In this case, however, the cotton picks up dirt and
clogging results. Installation of a pipe in the downflow port has al so
been tri ed. In this case, however, changes in the water flow. rate

cannot be coped with owing to theZeduction of the out fl ow ar ea,
and it is inpossible to suppress the generation of noise due to the
trapping of air. An object of the inventionis to provide a flltekk
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formed, th amber 1s fornmed in confunication wth he filter
chamber anddf¥BEipad Bettem IRetBéF SP&@Vd@G“ﬁWﬁ¥%ﬁQhﬁMHQQiﬁn[Rﬁq $ M2 ng a
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reduction of the outflow area, _and iti;s - impossible to

suppress the generation of noise due to the trapping of
air. - _ L '
An object of the inventioﬁ is lo 'pfovide a
filter dev1ce for an aquarlum tank, which can markedly
reduce noise generated when flltered water from it flows
down into the tank beody. _ . j”:'z.__ ' |
According to the inVentibﬂ, there is provided a
filter device for an aquarlum tank, WhlGh comprlses a
filter bed éisposed above a tank body an& filled with a
filter material for f11ter1ng water pumped up from the
tank body by a water pump, the._illte;ed:_water _be1ng T
circulated through a clrculation,dgc;ﬂbackuintd the tank d
body, the filter device being characterised ine:that a
filter chamber filled with a filter material ie, formed;
that a float chamber is formed in communicatlon w1th the
filter chamber and has the bottom therepfﬁp;qvided_w1th a
downflow port having a lower open ead"communicating_ with:
the circhlation duet and an upper open. ehd;3 and that a
float is provided for vertical movement in_ the £float
chamber with the underside thereof capable of making
contact with the upper open end of the downflow port.
According:to the 1nvent;on,_a.ve:tieally_movable
float is provided at.an open end ofethe.dqqnﬁlow port and,



+3 according to the amount of filtered water supplied, the float is
noved vertically to gontrol the anpunt of water flow ng through the

downfl ow port. Thus, noise generated as the filtered water fl ows down
into the tank body can be nmarkedly reduced. The above and ot her objects and
features of the invention will becone nore apparent fromthe foll ow ng
description when the sane-is read with refegrence to the acconpanying
drawings, in which: Figure 1 is an el evational view'show ng an aquarium
tank=provided with a filter device; Figure 2 is a plan viemg partly
broken away, shomn the fi deV| Figur.e 1S -an I on
sectional i e?h‘r'%?]ﬁ atPl EQF EWSHB ogf fg'liftﬁrteef woae‘iﬁ%e _ % gt?he
i nvention; Figfleat 4issmaveddeese¢badﬂalbd(nonﬁunmrgpet&mbﬁﬂba@fchuaber '
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shown in Figure gure I's a sectional ew ‘show n

with the floatasisteedfbitened wagerefloys @@wnalqﬁgwﬂh§n¢@n$ Rody canobfng
a dommfIOM/porﬁa;Q@ﬂfg k@d?@?dbOtton‘Of the float chanber. Referring to the
figures, there 1s shown ter device general]y designated at 1.
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back to the tank.
o’ aquarium tank provided with a filter device;

Figure 2 is a plan view, partly broken away,
- showing the filter device; ' '

Figure 3 is an elevational sectional view
showing a float chamber of a filter device according to
the invention;

Figure 4 is a side sectional view showing the
float chamber shown in Figure 3;

Figure 5 1is a plan view shoWing the float
chamber shown in Figure 3;

Figure 6 is a sectional view showing the float
chamber with the float ascending; and

Figure 7 1is a perspective view showing a
downflow port formed in the bottom of the float chamber.

Referring to the figures, thefe is shown a
filter device generally designated at 1. The device 1
comprises a base frame 4 which is set on a top frame 3 of
a ‘tank body 2. A filter bed 5 and a water pump 6 are
provided on the base frame 4. The filter bed 5 has a

' filter chamber 7 and a float chamber 8. Water in the tank
‘is pumped up by the water pump 6 and supplied to a filter
material 9 in the filter chamber 7 for filtering, and the
‘filtered water is caused to flow through the float chamber

8 and a circulation duct 10 back to the tank.
In the filter chamber 7, a slatted drainboard 11



In the filter chanber 7, a slatted drainboard 11 -4- is laid at a

position spaced apart fromthe bottom The filter material 9 is charged

on the slatted drai nboard 11. Above the filter material 9, a distribut

i on

trough 12 is disposed so as to extend in the |ongitudinal direction of
the filter chanber 7. Wat er discharged froma discharge nozzle 13 of

the water punp 6 is caused to flow untrfofénly into the- dlstrlbutlon
trough 12 and thence flow down uniformy through a nunber of
distribution holes 14 fornmed in the bottom of the trough 12 onto the
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The float chamber 8 is formed on one sxde of the

filter bed 5. As shown 1n Flgure 3r the float chamber 8
has its bottom prOV1ded with an upwardly extending. short
cylindrical downflow port 16 and its side adjoinlng the
filter chamber formed with a plurallty of ‘vertical rib-
like guides 18 for guiding a float 17,. these guides 18
being communlcated with the . flow path 15 under the slatted
drainboard 11 via a hole 19 at the bottom of the float
chamber 8. The size of the downflow. port 16 lS set:taking
the pumping _ capacity of the. water pump 6 into

consideration such that water can flow down even when the
amount of water dlscharged from the water pump is maxlmum._

The circulation ductzlohis f;tted in the open
lower end of the downflow port 16 and has its- lower end
provided with 'a nozzle 20 from which water flows out

laterally. The nozzle 20 is located at a position'lower.

than the water level_in the tank body 2. = In other words,
in use of the aquarium tank, water is charged into the
tank body 2 untll the nozzle 20 is immersed in water. .

The float 17 prOV1ded in the float chamber 8 is
a sealed box-llke body with a knob portion 17" provided at
the top.,- Its size and shape are such ‘that the float can

. .



i-n use of the aquariumtank, water is charged into the tank body 2
until the nozzle 20 i;s immersed in water.. The float 17 provided in the
float” chanber 8 is a seal ed box-like body with a knob portion 17" provided
at the top. Its size and shape are such that the float can -5- be
freely vertically noved in the float chanber 8 as it is guided along the
guides 18 and side walls of the chanber= I3s bottom has a |arger area than
t he .open end of the downfl owport 16 so that the float can cl ose the open
end#~further, it has a construction such that the buoyancy is greater than

the suction fBEC?rQEQgUQQQt?%dﬁﬂﬁﬂmodéh iﬁmtﬂérfﬂ$§€'éﬁaﬂﬂék 80asl At ithe
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trough 12 onto the filter material 9 in the filter chamber
7. The water thus supplied is filtered as it passes
through the filter material 9. The filtered water passes
through the slatted drainboard 11 and flows along the flow
path 15 into the float chamber 8.
| As the filtered water flows into the f£float
chamber 8, the water level therein increases. When the
water level becomes higher than the open end of the
downflow port 16, the lower portion of the float 17 is
immersed in water, thus generating buoyancy. The_buoyancy
increases with progressive increase of the water level.
When the buoyancy becomes equal to the weight of the float
17, the float 17 ascends, thus producing a gap 21 between
"the underside of the float 17 and the open end of the
downflow port 16, as shown in Figure 6. ‘Thus, the
filtered water subsequently flows from the f£low path 15
into . the float chamber 8 and then through the gap 21 into
the downflow port 16, and thereafter passes through the
circulation duct 10 and nozzle 20 back to the tank body 2.
In this «case, with further increase of the
-amount of the filtered water flowing from the:flow'path 15
into the float chamber 8, the water level therein further
increases, thus causing the float 17 to rise and enlarge
the .gap 21. Thus, the amount of the filtered water



filtered water subsequently flows fromthe flow path 15 into the fl oat
chanber 8 and then through the gap 21 into the downflow port .16, and _
thereafter passes through the circulation duct 10 and nozzle 20 back to the
tank body 2. In this case, wth further increase ‘of the anount of the
filtered water flowing fromthe flow path 15 into the float chamber 8, the
water |evel therein further increases; - §hus causing the float 17 to rise

and enlarge the gap 21. Thus, the anount of - the filtered water {} '
-6- flowing fromthe float: chamber 8 into the dOMﬂf|OM/p0rt 16 i ncreasesy¥
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Meanwhile,ﬂ when hydrophytes are caught at the.
water inlet 22-offthe water pump 6. or__when ‘the supply
voltage is._reduced,'-for.ekample,hgthe,amount of water
supplied to the filter bed 5 is reduced;jﬁ In this:  case,
the amount of water pass1ng through the filter material 9
is also reduced to reduce the amount of filtered water
flowing into the float chamber 8. . _ _ _

In this way, Wlth reduction of- the amount of'
filtered water flowing into the float chamber 8, the: water
level therein decreases to lower the float 17 so .as to
reduce the gap 21 between the underSide of the float 17 3
and the open end.of the downflow. port 16.-._Thus, again in
this' case the.amount of the filtered water' flowing: from
the filter chamber 7 into the float chamber 8 and ”the'
amount of the filtered water from the. float chamber 8- into
the downflow _portz 16 eventually becomesr eQUal,. thus
avoiding . the trapping of air in the ~filtered . water
circulated from the float chamber 8 into the. tank body 2.

When the amount of water supplied from the water
pump 6 is reduced and eventually. becomes zero,.,the~ water
level in the float chamber 8. decreases to. lower the. float
17 and eventually the ‘underside of the float comes into
contact with the open end of the downflow port 16 to close
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feduce the gap 21 between the underside of the float 17 and the open end
of the downf | ow port 16. Thus, again in this case the anmpunt of the
filtered water flowing fromthe filter chanber 7 into the float

chanber . 8 and the amount of the filtered water fromthe float chanber 8
into the downflow port 16 eventually beéecones equal , thus avoiding
the ‘trapping of air in:. the filtered7 water circulated fromthe fl oat
chanber 8 into the tank body 2. \Wen the amount of .water supplied fromthe
wat & punp 6 is reduced and eventual |y becones zero, the water level in

the float cha WEE SetOrgower the float 17 and eventually the
under si de of t ﬁb f@@ﬁé d |%§o contact with the open end of the
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|q\¥}he fl oat charmber 8 flows through the g aE f or med
generate hlgher buoyancy than the suctlon produced by the

water in the circulation duct 10, with an increase of the
water level to a certain extent with respect to the
downflow port 16, the float 17 ascends against the suction
force. _

As a result, the downflow port 16 which has been
closed by the float 17 is opened, and the filtered water
in the float chamber 8 flows through the gap 21 formed
between the float 17 and the downflow port 16 into the
downflow port 16. Thereafter, the float 17 is moved
vertically to control the gap 21 in accordance with the
amount of the filtered water flowing from the filter
chamber 7 into the float chamber 8. .Thus, the filtered-
water can be quietly returned to the tank body in the
manner as described above.

In this embodiment, as shown in Figures 4 and 5,
an overflow path 23 is formed aside the float chamber 8
and, in the event that the float 17'fails to rise due to a
malfunction, the filtered water is caused to overflow
through the overflow path 23 into the tank body 2.

Further,' in | this embodiment the entire
circumference of the open end of the downflow port 16 is
closed by the underside of the float 17. Thus, when the
underside of the float 17 approaches the downflow port 16,
i.e. when the gap 21 is reduced, the float 17 is sucked



between the float 17 and the downflow port 16 into the downflow port.

16. Thereafter, the float 17 is noved vertically to control the gap 21
in accordance with the anount of the filtered water flowing fromthe filter
chanmber 7 into the float chanber 8. Thus, the filtered water can be

quietly returned to the tank body in the nmanner as described above. In this
enbodi ment, as shown in Figures 4 and-5,8an-overflow path 23 is forned

aside the float chanber 8 and, in the event that the float 17 fails to rirse
due to a malfunction, the flltered water is caused to overflow through tﬁ'é'*

overflow paidhtz3 ¢l t&@wﬁﬁﬂfwbpéyths Fb'ftl@ﬁé ﬁorb@ oft hife eTRQdIERNt

t he entire circunference of the open end of omnflom/port 16 is C
cl osed by tW@Qﬁﬁkﬂwﬁkﬂyiﬂgthed?W%at from ?ﬂﬁs dQRBR1lPHe uR@Etsi ddbof t he

Ilhoalgl 17t ag;nr&ﬁcﬂmgiye, doef |§Nb\f)@rirt!1ﬁlgurésf|6\/\ﬁﬁﬂ vthelgaa Zttﬁw&ffuoduce]g
e oa | su on (0] r e ce O
the filter é’d"%at eerC “I"‘?%vﬁ’?lgfc’r &nwn}:]h r%ﬁ?mﬁﬁﬁ 24 pgﬂ/ﬁf | Bﬁ)gxchﬁt %E’

Accor di ngl ysumorskamrﬁ.ngl (Fmgwesf.'ﬁoahdl‘l’, the ‘downfl.ow port 16 nay be
formed with notches 245% %du;:%ggn thes SPELLQN agti geon ?Q?ehlo(ﬁ 17.

As has been descri f oregoling, accor
i nvention t Recatsiing ofto\/\meermmbimdthmamomb Oﬁvat vﬁtpnrrpsapnluné

amount of WahRyy I §IHY NEehtd P ;smpt@ﬁ& o8 Qﬁoeﬂatwlhséebyrahﬁrxeeﬂ ¢
novenent of the float just above the d | ow port, In addition, it is

possi bl e t&heel‘i%ha&aé‘ ‘?%ec%‘il‘b#?%%ﬁ%fbyawe Yerehgal DA%CRSRALT PSwWEhSor t
and fill theiddtcuwdt cubmtthdmddfwnf\mnerpéfomthcndawitQWnportit ikhus,

L s Possi Bl g b I K Yo [ EHER e { None SO0k of T oF 2! LLPY RESUgnI®REE S
downflow port- and. f111,the c1rculat10n duct with water
from the downflow port. © Thus, it is. pos31b1e to markedly
reduce the sound -of falllng water generated when the
filtered water flows down from the fllter device: 1nto the
tank body. Thus, the fllter device may. be operated 1n a
quiet room w1thout generatlon of any undes1red noise, and
also it may be- operated w1thout dlsturblng those - sleeping

nearby.
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filtered water flows-down fromthe filter device into the tank body.

Thus, the filter device may be operated in a qui et roomw thout generation
of any undesired noise, and also it may be operated wi thout disturbing-

t hose .sl eepi ng near by. -9- Cdains: 1. A filter device for an
aquarium tank, conprising a filter bed di sposed above a tank body and
filled with a filter material for filterigg water punped up fromsaid tank
body by a water punp, the filtered water being circulated through a

ci rodl ati on duct back into said tank body, said filtéfr device being
characterised in that a filter chanber filled with a fj I
formed, that a float chanber is formed in comrmunicati OHIM[mnmmu‘lmmﬁr
chanber and has the bottom thereof provided with a downflow gort" hdvihg a
| ower open-end comuni cating with said circulation duct and an upper open
end, and that a float is provided for vertical novenent in said float

chanber with the underside thereof capable of making contact with the upper
open end of said downflow port. 2. The filter device according to

claim 1, wherein the upper open end of said downflow port has at

| east one

notch. 3. A filter device for an aquariumtank substantially as
her ei nbef ore described with reference to and as shown in the acconpanyi ng

dr awi ngs. )
- Claims:

1. A filter device for an aquarium

filled with a filter material for filtering water

~ ' comprising a filter bed disposed above a tank

tank,

body and
pumped

up from said tank body by a water pump, the filtered water

being circulated through a circulation duct back into said

tank body, said filter device being characterised in that

a filter chamber filled with a filter material is formed,

that a float chamber is formed in communication with

said

filter chamber and has the bottom thereof provided with a

downflow port having a lower open end communicating
said circulation duct and an upper open end,
float 1is provided for vertical movement in
chamber with the underside thereof capable

with

and that a
said float
of making

contact with the upper open end of said downflow port.

2. The filter device according to claim 1,

wherein the upper open end of said downflow port has at

least one notch.

3. A filter device for an aquarium tank

substantially as hereinbefore described with reference

to and as shown in the accompanying drawings.



