SubsfiiutEHSheet - 13 January 1998 -1- AQUARI UM TANK FI LTER FLOW REGULATOR
This invention relates to a flow regulator for an aquarium tank filter

used in an aquarium tank for keeping and di spEayimg, t@eppepl fish or the
| i ke. The usual aquarium tank conprises a tank body, a cover,’” an

illumnator, a filter, etc. O these aquariumtank ggﬂggggg%gL_th,LLLLer
serves to filter out contam nants fromthge water in ank both .
physical ly and biologically. The illuninator and filtgr @& Hdesde Repihceslo as
to cover the open top of the tank body. Figure 5 is a .
perspective view of a prior art aquariumtank, sim]l a\mmm gﬂ“\e\mrl bed
in JP-U-5-82262, but including a second filter. Referri I gure 5,
reference nuneral 1 designates a tank body open at the top, and 11 a
cover covering the open top of the tank body 1. The cover 11 is equipped

on its underside with an illumnator 12A fitted with fluorescent |anps and
also has a filter 12B for '

AQUARIUM TANK FILTER FLOW REGULATOR

This invention relates to a flow regqulator for
an aquarium tank filter used in an aquarium tank for
keeping and displaying tropical f£ish or the like.

The usual agquarium tank comprises a tank body, a
cover, an illuminator, a filter, etc. '

Of these aguarium tank components, the filter
serves to filter out contaminants from the water in the
tank both physically and biologically. -

The illuminator and filter afe designed so as to
cover the 6pen top of the tank body.

Figure 5 is a schematic perséective view of a
priar art aquarium tank. ‘

' Referring to Figure 5, reference numeral 1
designates a tank body open at the top, and ll a cover
covering the open top of the tank body 1. The cover 1ll is
equipped on its underside with an illuminator 12A fitted
with fluorescent lamps and also has a filter 12B for
filtering the water in the tank 533Yﬂ1.

The illuminator 12A is disposed so as to cover
the front part of the top of the tank body 1, while the
filter 12B is disposed so'as to cover the rear part of the
top of the tank body 1. .

Figure 6 is a sectional «wiew taken along line

VI-VI in Figure 5.



fiftering the mater in the tank body 1. The illumnator 12A is disposed so
as to cover the front part of the top of the tank body 1, while the
filter 12B is disposed so as to cover the rear parth$SMh@ﬂ$B nd&mmhe t ank
body 1. Figure 6 is a sectional view taken along | |gure 5.
2 Referring to Figure 6, th.e filter 12B includes a fli |ng 13B,
a cover 13C covering the open top of the 2il¢er tank caS|ng 1 a punp
mechani sm 20 partly acconmodated in the filter tank casing 13B, "a first
filter mechanism 30 nostly accommpdated in the filter tank casing 13B, a

second filter nechanis ég%gyséf% ﬁmﬁ#p@ got£€€ggilegﬁaiggk B 9¥dés gnd a

connecting pi pe 50 whi conne econd” i nrsm
nechanlsn1ZOfLIhennuannlnaﬁxﬁgtH&Eﬂlr%tc¢?¢tel3©E©%aﬁtsnGS©h¢soh©n Shpmm

‘of the filter tank casing 13B, a pump mechanism 20 partly
accommodated in the filter tank casing 13B, a first filter
mechanism 30 mostly accommodated in the filter tank casing
13B, a second filterrmechanism 40 disposed on the bottom
of the tank body 1, and a connecting pipe 50 which
connects the second filter mechanism 40 and pump mechanism
20. The structure of the first_filter mechanism 30 is not

shown.
The pump mechanism 20 includes a motor 21

accommodated in the filter tank casing 13B, a cylindrical
member 22 extending from the motor 21 into the tank body
1, an intermediate frame 23 provided on the lower end of.
the cylindrical member 22 and accommodating a rotary vane
assembly (not shown), and a water force-up pipe 24
extending from the intermediate frame 23 into the filter
tank casing 13B and having an end connected to the first
filter mechanism 30. -

' The first filter mechanism 30 serves to filter
out floating matter from water W received from the force-
up pipe 24 physically with chemical fibers or like
filtering material. It is provided with an L-shaped drain
pipe 31 for returning the filtered.water W into the tank
body 1. .

' The second filter mechanism 40 serves to filter

out organic matter dissolved in the water W in the tank

. body 1 biologically by the action of bacteria living in a

filteriné material such as gravel. It has a casing 41

with a plurality of thin slits or the like through which
the-water W can enter. '

_ ‘'Phe bottom of the tank body 1 is covered with

small stones (gravel, for example) to a level higher than

the second filter mechanism 40,
' The operation of the filter system will now be

g -



The puhp mechani sm 20 includes a notor 21 accommpdated_in the filtertank
casing 13B, a cylindrical nenber 22 extending fromthe notor 21 |nto the

tank body 1, an internediate frane 23 provi ded on tH@B as
cylindrical nenber 22 and accommodating a rotary vane shomn)
and a water force-up pipe 24 extending fromthe inter 3 into

the filter tank casing 13B and having an Bnd-connected to the first filter
nmechani sm 30. The first filter mechanism 30 servesto " filter out '
floating matter fromwater Wreceived fromthe force- up pipe 24 physically
with chem cal ;fiberg, gr like filtering material. It is provided with an

L- shaped draln pr pe 1 for returning the filtered water Winto the tank
body 1. The second filt®8y meehahint Boeseebes £4.f Water Huthetgdaisc bernt er

di ssol ved in ffft&@&grPY%&BPEQSIE?HEnb99¥ éeQbREOQHQQ rymﬁ¥h%m§s%C%00@sOf

bacteria living In material . such grave
casing 41 mﬁ¥%PPb19ﬁuFbFP99ho h?hFﬂ"%?FFé“SrP#Hé Plke ﬁﬁﬁo&@HEKWﬁﬂéHt?he

water Wcan eft@he 23 and the force-up pipe 24 to the first filter
mechanism 30. _ .

The water W supplied to the first filter
mechanism 30 is pﬁysically filtered to remove particles
or like floating matter, and then discharged through the
drain pipe 31 into the tank body 1.

The water W which is thus returned to the tank
body 1, passes*’among the small stones S to enter the
second filter mechanism 40 for biological filtering;

The water W in the tank body 1 is thus filtered
both physically and biblogically in the first and second
filter mechanisms 30 and 40, whereby satisfactory' water
quality can be maintained. ,

In the above prior art aquarium tank filter, the
first filter mechanism 30 disposed atop the tank body 1
and the second filter mechanism 40 diéposed on the bottom
of the tank body 1 are connected to each other by the
connecting pipe 50 with the pump mechanism 20 provided
"between the pipe 50 and the pipe 24 for providing physical
filtering in the first filter mechanism 30 and biological
filtering in the second filter mechanism 40.

. Therefore, while water W in the tank body 1
passes among the small stones S in the tank body 1 on its
way to .the second filter mechanism 40, .or since the ~
physical filtering is done in the second filter mechanism
40, no physical filtering is done in the first filter
mechanism 30.

In addition, <clog of the spaces among the small
stones S readily occurs and, therefore, it frequently
becomes necessary to change the water W and clean the tank
body 1.



3

The bottom of the tank body 1 is ‘covered with snalT stones (gravel, for
exanple) to a level higher than the second filter nechaRthsiMéBeenMiBiaced

operation of the filter systemw || now be - 3- desti 1N at i ng
the notor 21, water Wthat has been filtered biol ogi caﬂwﬁﬂmumlggﬁond
filter mechanism 40 is supplied through the connecting'pr i _
internediate frane 23 and the force-up pe 24 to the first filter
mechani sm 30. The water W supplied to the first filter mechani sm 30
is physically filtered to renove particles or |ike floating matter, and

then discharged through tite dridiostpifid t8t imelchariesd Ak bodiidposie veiay W
LT S RSO Al A0 oCnelys PRSP AR ST b
filtering material when the material clogs. .

The object of this invention is to overcome the |
aforesaid inconveniences by providing an aquarium tank
filter flow regulator which enables the individual filter
mechanisms to achieve their respective functions, thereby
making it possible to increase the interval between water
changes and the interval between tank cleanings.

According to the invention, there is provided an
agquarium tank _fiiter_flow regulator disposed in a pipe
between a first filter mechanism for performing physical
filtering and a second fiiter mechanism for performing
biological filtering, comprising: a stationary tube having
its peripheral wall formed with a plurality of stationary
slits and with a knob guide slit; and an opening area
adjusting member disposed for rotation or axial sliding
inside the stationary tube and having a knob projecting
through the -guide slit and a plurality of rotary slits,
overlapping portions of the rotary slits and the
stationary slits constituting an opening area that can be
varied by moving the knob along the guide slit.

According to anothei aspect of the invention,
there is provided an aquarium tank filter flow regulator
disposed in a pipe between a first filter mechanism for
performing . physical f£filtering and a second filter
mechanism for performing biological filtering, comprising:

a stationary tube having its peripheral wall formed with a
Plurality of stationary slits; and an opening area
adjusting member disposed for rotation or axial sliding
inside the stationary tube and having a plurality of
rotary slits, overlapping portions of the rotary slits and
-the stationary slits constituting an opening- area that can
be varied by rotating or sliding the opening area

adjusting member.



The water Win the tank body 1 is thus filtered both physical ly and
biologically in the first and second filter nechanisns 30 and 40, whereby

satisfactory water quality can be maintained. In the above prior art
aquariumtank filter, the first filter mechanism 30 di sposed atop the tank
body 1 and the second filter nmechani sm 40 di sposed on the bottomof the
tank body 1 are connected to each otherd by the connecting pipe 50 with
t he punp nmechanism 20 provided between the pipe 50 and the pipe 24 for
provi di ng physical filtering in the first filter mechanism 30 and

bi ol ogical filtering wachetaQCOQQuhmhmartmm&haﬁu$@m40fiGuawﬁéyuiaﬂMy | e
water Win the t nk bo asses ann the.smal | st ones t he tank body
1 onits wa cc?f) LPfe gg’ec&ﬁ& e '2,9, dha |h§m°pf@l“goﬁre§ n@’e‘ %

physi cal. fi¢verlmgpusgdopertﬂohheo§e¢hndstmkuemamgchamlsmoﬁhryuasphyglca

filtering i " lter o i 0.,ln addi | og of
t he spaces g%@ﬁggtk§‘§%§|l %E & t%% g??@ %g%§r§hf§H§% Pe?@&
frequently bb@%ﬂeaneeessany aoddhangélﬁhegwﬁﬁeppﬂhama akeanaﬁhastamh

member. i
A preferred embodiment of the present invention

will be described by way of example only with reference to
the accompanying drawings in which:-

Figqure 1 is an exploded side view showing- an
embodiment of the aquarium tank filter flow regulator
according to the invention;

Figure 2 is a sectional view, taken along line
II-II in Figure 1, showing the aquarium tank filter - flow
regulator in the assembled state;

Fiqure 3 is a front view, partially in section,
showing an aquarlum tank incorporating the aquarium tank
filter flow regulator according to the invention:

Figure 4A is a perspective view showing one
example of a stationary tube body for use in the aquarium
tank filter flow regulator accbrding to the pres?nt'
invention; '

Figure 4B is a perspéctlve view showing another
example of the stationary tube body of the present
invention: _ | -

FPigure 4C 1is a perspective view showing one
example of an opening area adjusting member for use in the
aquarium tank filter. flow regulator according to the
Present invention;

Pigure 4D is a perspective view showing another
example of the opening area adjusting member of the
present invention;

Figure 5 is a schematic perspective view showing
an example of a prior art aquarium tank; and

Figure 6 1is a sectional view taken along line



A

body 1. Substitute sheet - 13 January 1998 -4 - The first filter
mechani sm 30 i s di sposed atop the tank body 1 to enabl e easy repl acenent of
the filtering material when the material clogs. EP 411 559 discloses a
reversi bl e aquarium punp wi th which flow through-a suction pipe can be

adj ust ed. \When operated in normal node ter fromthe tank is drawn through
a sand filter up a suction pipe by a’puﬁg and expel |l ed back into the tank.
The water flow path can be partially obstructed to reduce the anount of

wat er which is punped through the filter. Wen operated in reverse node the
filter is cypewpdibyFrigtee Bhich is drawn directly fromthe tank into the

punp and driven domn_kgge§y§b%ontgippﬁgggﬁgfgkaggérggégugnuhggaiiIkgr. The

object of this inventi’on Is OVEerco foresaid i nconveni ences by
provi di ng adesaigastesm t anklowl reguiabor regupstsinghRchtahabRasyt hbube

ndividual §{ligs JRCBBERSHE hPeAChASYSLiNG! hehBIRCEY! KEChHGhA0D s hher eby

making it possible to I'ncrease the interval between water changes and the.
i nterval bethReptabhRnargakihgs6l. :
The stationary tube 61 includes a tube body 62

and a cap 65. The tube body 62 has a large diameter
portion 63L and a small diameter portion 638 exgending
from the lower end of the large diameter portion 63L. The
large diameter portion 63L has the peripheral wall thereof
formed with a plurality of thin stationary slits 64S
extending in the circumferential direction and arranged in
a row in the axial direction and also with a knob guide
slit 64P extending in the circumferential direction. The
cap 65 has a large diameter portion 66L and a small
diameter portion 668 extending upward therefrom. The
upper end of the large diameter portion 63L of the tube
body 62 is fitted in the lower end of the 1arge diameter
portion ssﬁ of the cap 65.

"~ The opening area adjusting member 67 having an
‘axial slit 68 has its peripheral wall formed with slits 69
extending in the circumferential direction and arranged in
a row in the axial direction. The member 67 also has a
knob 70 that projects through the knob guide slit 64P when
the flow regulator 60 is assembled. -

The opening area adjusting member 67 is made of
an elastic material.

For assembling"of the flow regulator 60, the
opening area adjusting member 67 is pushed into the large
diameter portion 63L of the tube body 62 with the ends of
the adjusting member 67 which define the slit 68
overlapping each other to retract the knob 70. In this
way, the opening area adjusting member 67 can be inserted
into the large diameter portion 63L such that the knob 70
projects through the knob guide slit 64P.



Actording to the invention, there is provided an aquariumtank conprising a
first filter mechanismfor perform ng physical filtering, a second filter
mechani sm for perform ng biological filtering, a pipe disposed between said
first and second filter nmechanisns and a filter flow regul ator disposed in
said pipe, characterised in that: said filter flow regulator is provided
for adjusting a rati.o of water suppkied directly to said first filter
mechani sm and wat er supplied through said second filter mechanismto said
first filter mechanism and said filter flow regul ator conprises a

stationary -tube haV'getu:S PRLI BBEh2hg kgafgﬁgﬁgt}%gh ml%'etfr% 'txagf

stationary slits an opening- area-adj ustin |spose
rotation oPeeni arcepmupAatedsi da §éFd1§FaF|éhaﬂytﬁﬂbéoaﬁdohavﬁﬁ@ aln

plurality %é%é{,y skitsproyas! aophegteoa&goaanoé1§§k;cicrl%arymglrb.t:@ and
sai d stationar Its constituting, an ogenln area that can be varied by

rotating oktsl+ﬁ|h§1§aFH 6PBERRE HFEB SBPUsPPRG ﬁﬁﬁﬁéFe of the large

Jiameter portion 63L., In this state, it is rotatable
relative to the 1large diameter portion 63L in the
circumferential direction thereof.

Since the stationary and rotary slits 64S and 69
overlap, the opening area of the overlapped portions of
the two sets of slits 64S and 69 can be varied by rotating
the opening area adjusting member 67. '

Next, the 'upper end of the large diameter
portion 63L of the tube body 62 is fitted in the lower end
of the large diameter portion 66L of the cap §65. In this
way, the assembly of the flow regdlator 60 is completed.

Now, the adjustment of the opening area of the
flow regulator 60 which has been assembled in the above
way will be described. By rotating the knob 70 projecting
through the knob quide slit 64P up to the end of the knob
guide slit 64P as shown in Figure 2, the ‘opening area of
the overlapped portions of the ‘stationary and rotary slits
64S and 69 becomes zero. )

By rotating the knob 70 up to the opposite end
of the knob guide slit 64P, the opening area becomes
maximum. .

The opening area of the overlapped portions of
the stationary and rotary slits 64S and 69 thus can be
varied betw;en zero and the maximum area by rotating the
knob 70 within the range defined by the knob guide slit
64P. Thus} with the agquarium tak filter configured by
connecting the small diameter portion 635 of the tube body
62 to the second filter mechanism 40 and connecting the
small diameter portion 66S of the cap 65 to the connecting
pipe 50, it is possible to adjust the ratio between the
water W drawn directly through the flow regulator 60 for



Wth the aquariumtank filter flow regulator according to the invention
the opening area formed by overlapping portions of the stationary and
rotary slits can be varied to vary the opening area through which wat er
flows by rotating and/or sliding of opening area adjusting nenber. A
preferred enbodi nent of the present invention will be described by way of
exanple only with reference to the aeco@panying draw ngs in which:- Figure
1 is an expl oded side view show ng- an enbodi nent of the aquariumtank
filter flow regulator according to the invention; Figure 2 is a sectional

view, ta“ﬂh@?&ﬂﬂ '%Qe Lﬁen%}igt oyl cﬁ28§%9935h§n%q%%r'HQE%?”kf"ter

fl ow regul e asse ed s at e; ure lew, “partially
in sectlondEﬁﬂNmm@remgqubﬁl%ﬁ¢¢%®kfihbérpmﬁahﬁngsﬂhéoaégarﬁuﬂpﬂankﬁ|Iter

fl ow regul atys f@ﬁ&édffgtép ﬁ@@hégwgmtggn Figure 4A is a perspective
view showi ng one exanple a stationary tube body for use in the

aquari um t ank f|IterAsfFﬁﬂ}a¥%ﬁ®Ibﬁthea epraAPLRTI-t olnt KBe pfesesaid
embodiment of the invention it is possible by rotating the

opening area adjusting member 67 to adjust the ratio
between ~the water W drawn directly through the flow
regulator 60 and the water W drawn through the second
filter mechanism 40 and to supply the water W £from both
sources to the first filter mechanism 30,

It is thus possible to permit the individual -
filter mechanisms 30 and 40 to achieve their respecdtive
functions. '

Since the individual filter mechanisms 30 and 40
thus can achieve their respective functions, <¢logging of
the spaces between the small stones § occurs less easily,
and it is thus possible to extend the interval between the
water changes and tank cleanings.

Figures 4A to 4D show different'examples of the
tube body of .the stationary tube and the opening area
adjusting member for forming the aguarium tank filter flow
regulator of the invention.“ Parts like those in Figures 1
to 3 are designated by 1like reference numerals and
symbols.

Only the 1large diameter portion of the tube
bodies of the stationary tubes are shown in Figures 4A and
4B, and the knob guide slit is omitted.

' Referring to Figure 4B, the tube body of the
stationary tube 1is designated by reference symbol 62A.
The peripheral wall of this tube body is formed with a
Plurality of thin stationary slits 64SA extending in the
axial direction and arranged in a row in- the
circumferential direction.

Referring to Figure 4D, reference symbol 67A
designates an opening area adjusting member whose



i mvention; Figure 4B is a perspective view show ng anot her exanple of the
stationary tube body of the present invention; Figure 4Cis a perspective
vi ew showi ng one exanple of an opening area adjusting nenber for use in the
aquarium tank filter flow regulator according to the present

i nvention; Figure 4D is a perspective view show ng anot her exanple of the
openi ng area adjusting nember of the prefent invention; Figure 5is a
schemati c perspective view showi ng an exanple of a prior art aquariumtank;
and Figure 6 is a sectional view taken along |line VI-VI in Figure 5.
Referring topdigptierdl welerpaceorme®ral thOadpsugraies on Ehow reguhator

comprising G phel! 08 ¥xk¥RG1 R ANYRD QREDLNd:3LER: BF) URh' RO TRYRS" 187
a row in the circumferential direction.

The tube bodies 62 and 62A and the opening area
adjusting members 67 and 67A have the same diameter at
their upper and lower ends.

The tube bodies 62 and 62A and the opening area
adjusting members 67 and 67A shown in the Figqures 4A to 4D
may be suitably combined to obtain the flow regulator 60.
By using the tube body 62 shown in Figure 4A and the
opening area adjusting member 67 shown in Figure 4C,
substantially the same flow requlator 60 as shown in
Figures 1 and 2 can be obtained. '

In this case, the knob guide slit has the same
shape as the knob guide slit 64P.

By using the tube boay 62 shown in Figure 4A and
thg' opening area adjusting member 67A shown in Figure 4D
to obtain the flow regulator 60, it is possible to vary
the opening area of the overlapped portions of the
stationary and rotary slits 64S and 692 between zero and

" the: maximum area'by sliding the opening area adjusting
member 67A in the axial direction.

It is thus possible to obtain the same effects
as described before. '

- In this case, the knob guide slit extends in the
axial direction, perpendicular to the knob guide slit 64Pp,
and thus it is the same in shape as the rotary slits 69a.

By using the tube body 622 shown in Figure 4B
and the opening area adjusting member 67 shown in Figure
4C to obtain the flow regulator 60, it is possible to vary
the opening area of the overlapped portions of the
stationary and rotary slits 64SA and 69 between zero and
the maximum area by sliding the opening area adjusting
member 67 in the axial direction.

It 1is thus possible to obtain the same effects



tHe stationary tube 61. The stationary tube 61 incl udes—a—tube body 62 and
a cap 65. The tube body 62 has a I|arge dianeter tion 63L and a

smal | diameter portion 63S extending fromthe | ower h 3 €¢neplaced
di aneter portion 63L. The |arge dianmeter portion 63L "1 mi er al
wal | thereof formed with a plurality of thin stationar [ t endi ng
inthe circunferential direction and arra gedina row in the axial

direction and also with a knob guide slit 64P extending in the
circunferential direction. The cap 65 has a | arge dianeter portion 66L

and a snal | s ageséetribpar bkebre66S extending upward therefrom The
upper end of the |arge_di ter rti of t. t ybe bo 2 i.s fitted
in the | ower end of thé“|§ES§ ﬁfggétéggpgg Poﬁuég% gﬁlghgxg§8%g5}nTﬁge
openi ng ar eaaxialist dbgeveirbe; 6Fehpendjcubaaxi &lo shiet kG8bhaguiide pediipher al
wal | formed wyth slits X dj ' h LC nti.al .directi.qn.and
arranged in %ﬁgfom%?é tﬁgugxbgg Eﬁgeégﬁgnshgb%hggzghge%kgﬁlgkggghgglt% knob
70 that proj@®t$a.through the knob guide slit 64P when the fl ow regul ator 60

i's assenbl ed. By using the tube body 62A shown in Figure 4B
and the opening area adjusting member 67A shown in Figure
4D to obtain the flow regulator 60, it is possible to vary
the opening area of the overlapped portions of the
stationary and rotary slits 64SA and 69A between zero and
the maximum area by rotating the opening area adjusting
member 67A. '

' It 1is thus possible to obtain the same effects
as described before.

In this case, the knob guide slit has the same
shape as the knob guide slit 64P.

While the above examples relate to cases in
which the- stationary tube 61 is provided with the knob
guide slit 64? for guiding the rotation of the knob .or
with a knob guide slit for gquiding the knob in the axial
direction, - it is possible to provide a knbb guide slit
which can guide the knob in both the rotational and axial
directions, insofaras it can guide the rotation and/or
sliding of the opening area adjusting member 67 or 67A.

- Thus, in the case of using the tube body 62A
shown in Figure 4B and the opening area adjusting member
67A shown in Figure 4D to obtain the flow regulator 60, it
is possible to permit variation of the opening area of the
overlapped portions of the stationary and rotary slits
64SA and 692 between zero and the maximum area either by
merely rotating the opening area adjusting member 67A or
by rotating it together with concurrent sliding in the
axial direction.

Further, while the above description of the

invention relates to the case in which an opening area



The obening area adj usting menber 67 is made of an erastire—material. For

-assenbling of the flow regulator 60, the opening areapadj ustin nenber
is pushed into the |arge dianeter portion 63L of the h the
ends of the adjusting nenber 67 which define th lm
overl apping each other to retract the knob 70. In enlng
area adjusting nenber 67 can be insertedliinto-the Iarge di anet er portlon
63L such that the knob 70 projects through the knob guide slit 64P. -7-
After the opening area adjusting menber 67 has been accommopdated in the
| ar ge di anet Kt t Y, t wn
elasticity, \%E pgtt){]i %{1 ryr?sc\(g%t acét#vm 'Eih tg%%n%ryd salrl*stéltszdeé)o tk}'ne

| ar ge dlanetétatp@m®ﬂM1U§§§ 51rlnﬁﬂnk§sﬂ%ﬁ%%blqtt°|QP“#%R%H%&HR#Q(#%§9ve
{.ﬁertegg | ar gggydi 3ERLiYne RPN tdsON a §lleedd ot LTI QUNT &4t i @y i 1 @gld ON
opening area adjusting member in the recess for rotation
in the <circumferential direction of the stationary tube
and/or for sliding in the axial direction. In this case,
it 1is possible to dispense with the knob guide slit and
the knob 70. |
Further, in case of using the flow regulator 60
‘as an ordinary flow regulator, the opeﬁ end of the
stationary tube 61 may be closed with a cap or the like.
As has been described in the foregoing,
according to the invention, the opening area of the
overlapped portions of the stationary slits in the
stationary tube and the rotary slits in the opening area
adjusting member can be varied by causing rotation and/or
sliding of the opening area adjuéting member. The amount
of water drawn into the flow regqulator can thus be
adjusted by adjusting the opening area of the flow
regulator, thus permitting the individual filter
mechanisms to achieve their respective functions. '
Tﬁhs, with the individual filter mechanisms
providing their respective functions, since clogging of
the spaces among the small stones occurs less readily, the
interval between water changes and tank cleanings can be

made longer.



Skrnce the stationary and rotary slits 64S and 69 overlap, the opening area
of the overl apped portions of the two sets of slits 64S and 69 can be
varied by rotating the opening area adjusting nmenber 67 Next, the upper
end of the large dianeter portion 63L of the tube body 6?}»&5%&&15} RépiatdAe
| ower end of the large dianeter portion 66L of the cap 65

the assenbly of the flow regul ator 60-i sl@onpl et ed. Now, wm of
t he opening area of the flow regulator 60 which has been

above way wi Il be described. By rotating the knob 70 prOJectlng t hr ough the
knob guide slit 64P up to the end of the knob guide slit 64P as shown in
Figure 2,-the opening area of the overl apped portions of the stationary
and rotary slits 64S and 69 becones zero. By rotating the he
opposite end of the knob guide slit 64P, -the opening ar enlmnmullmnm
The opening area of the overlapped portions of the statiorary ahd ¥ ot%ary

slits 64S and 69 thus can be varied between zero and the maxi num area by
rotating the '

CLATMS

1. . An agquarium tank filter £flow regulator
(60) disposed in a pipe (50) between a first E£ilter
mechanism (30) for performing physical filtering and a
second filter mechanism (40) for performing biological
filtering, comprising:

a stationary tube (61) having its peripheral
wall formed with a plurality of stationary slits (64S) and
with a knob guide slit (64P); and- -

an opening area adjusting member (67) disposed
for rotation or axial sliding inside said stationary tube
and having a knob (70) projecting through said gﬁide:slit
and a plurality of rotary slits (69}, oveilapping portiens
of said rotary slits and said stationary slits
constituting an opening area that can be varied by moving
said knob along said guide slit.

2. An aquarium tank filter flow regulator
(60) disposed in- a pipe (50) between a first filter
mechanism (30) for performing physical filtering and a
second filter mechanism (40) for performing biological
filtering,'comprising: '

' ~a stationary tube (61) having its peripheral
wall formed with a plurality of stationary slits (64S);
and

an opening area adjusting member (67) disposed



portion 63S of the tube body 62 to Phecsecond necha

connecting the small dianmeter portion 66S of the cap 65 to

pipe 50, it is possible to adjust the ratio between the water VVdramn
directly through the flow regul ator 60-fo#3 =-8- supply to the first
filter mechanism 30 and the water Wdrawn through the second filter
mechani sm 40 for supply to the first filter mechanism 30. As explained in
the foregoi ngfot nrbbetafoﬁr egsaidialtbaedidnyg dfndie iswiadtspacionasypeasebl e

b h j h 0.

et ween the \BEar Pardralg ST §H IPEUERCRRY Aok S aiahdt G ool SR Pe
wat er W drawp¢htawgts tdfe sseicdnto tat yes liechamdmn dd antlatd osigpy ysthes
mata—VVfHN“@QH}§PEL%¥%&Oa%h%géE§%J'éEg%r@ﬁg%mé§m3%é varied by

rotating or sliding said opening area adjusting member.

knob 70 wi thin the range defined b sllt 64P Thus wth
the aquariumtak filter conflguredT"ﬂ ": t he smaf %mnmﬁiwd



It ‘is thus possible to permt the individual filter nechanisns 30 and
‘40 to achieve their respective functions. Since the individual filter
mechani sns 30 and 40 thus can achieve their respective functions, clogging
of the spaces between the small stones S occurs less easily, and it is thus
possible to extend the interval between the water changes and tank

cl eanings. Figures 4A to 4D show diff.erent exanples of the tube body of
the stationary tube and the opening].érga adj usting nenber for formng the
aquariumtank filter rom1reguIatoF:gf heJinvention. Parts .Ii ke those in
Figures 1 to 3 are designated by |ITk ef erence nunerals and synbols. Only
the large dianmeter portion of the tube bodies of the stationary tubes are

shown in Figures 4A and 4B, and the ob g de slit is omtted. Referring
m\\ @6 ube is designated by

to Figure 4B, the tube body of th
reference synbol 62A. The periphea |‘Of this tube body is forned

with a plurality of thin stationagaiﬂ..,ﬂ.g$\A %%ygnding in the




axi al direction and arranged in a row in the circunferential
-direction. Referring to Figure 4D, reference synbol 67A designates an
opening area adjusting nmenber whose -9- peripheral wall is fornmed
with a plurality of thin rotary slits 69A extending in the axial direction
and arranged in a rowin the circunferential direction. The tube bodies 62
and 62A and the opening area adjusting nenbeés S? and 67A have the sane

di aneter at their upper and | ower ends. The 6% bodi es 62 and 62A and the
openi ng area adjusting nenbers 67 and 67A SEDW?SS e Figures 4A to 4D may
be suitably conbined to obtain the flow regul 6 By sing the tube
body 62 shown in Figure 4A and ®he openi ng ail 84 adJusLy menber 67

shown in Figure 4C, substantially Ihe same TTowW rrf\mll atQr 60 as shown in
Figures 1 and 2 can be obt ai ned. 21 ’;—— / 1.
' |24 w

A
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Ln this case, the knob guide slit has the sanme shape as the knob guide slit.
64P. By using the tube body 62 shown in Figure 4A and the opening area

adj usting nenber 67A shown in Figure 4D to obtain the flow regul ator 60,

it is possible to vary the opening area of the overl apped portions of the
stationary and rotary slits 64S and 69A between zero and the- nmaxi rum area
by sliding the opening area adjustigg/q;nber 67A in the axial direction.
It is thus possible to obtain the sa effects as described before. In
this case, the knob guide slit extpnfisGinDhe axial direction,

per pendi cul ar to the knob lglide slit 64P , is the sane in shape
as the rotary slits 69A. By wusing the igure 4B
and the opening area adjusting ne btain the
flow regulator 60, it is possible to var
over| apped portions of the stationa and rotary slits 64SA an
zero and the nmaxi num area by sl i dimg=the opening area adj
67 in the axial dlreqtl :

69 bet ween
ti ng nenber

"2 ,Hl, 128




It is Thus possible to obtain the sanme effects Substitute sheet - 13
January 1998 as described before. In this case, the knob guide slit extends
in the axial direction, perpendicular to the knob guide slit 64P, and
t hus has the sane shape as the stationary slits 64SA. By using the tube
body 62A shown in Figure 4B and the opening area adjusting nenber 67A
shown in Figure 4D to obtain the flow regulator 60, it is possible to vary
t he opening area of the overl apped portions of the stationary and rotary-
slits 64SA and 69A between zero and the maxi mum area by rotating the
openi ng area adjusting nenber 67A. It is thus possible to obtain the sanme
effects as described before. In this case, the knob guide slit has the
sanme shape as the knob guide slit 64P.

ABSTRACT
AQUARIUM TANK FILTER FLOW REGULATOR

An aquarium tank filter flow regulator (60) 1is
disposed 1in a pipe (50) between a first filter mechanism
(30) for performing physical filtering and a second filter
mechanism (40) for performing biological filtering. It
includes a stationary tube (61) having its peripheral wall
formed with a plurality of stationary slits (64S) and with
a knob guide slit (64?5, and an opening area adjusting
member- (67) disposed for rotation or axial sliding inside
the stationary tube and having a knob (70) projecting
through the gquide slit and a glurality of rotary slits
(69). The overlapping portions of the rotary slits and
the stationary-slits constitute an opening area that can
be wvaried by moving the knob alohg the guide slit.

(Figure 1)



mﬁile the above exanples relate to cases in which the stationary
tube 61 is provided wwth the knob guide slit 64P for guiding the rotation
of the knob or with a knob guide slit for guiding the knob in the axial

direction, it is possible to provide a kn%bsﬁtﬁt@%he“e&'-ﬁs\’ahﬁhaﬁ@ﬂm de .
the knob in both the rotational and. axial drrectrons,— Tnsofaras— Tt Ldn-

guide the rotation and/or sliding of the opening area adjustin

or 67A. Thus, in the case of using the tube bodmbwﬁg

and the opening area adjusting menber 67A shown in Figure 4D tg obtain the
flow regul ator 60, it is possible to permt vari tlon f &iﬁhing area
of the overl apped portions of the stationary an §s| I'ts 64SA and 69A
bet ween zero and the maxi mum area eithed by nerely rotatlng t he openi ng
area adjusting nmenber 67A or by rotating .t together with concurrent

sliding in the axial direction. Further , while the above description
relates to the case in whi ch an openi ng ar ea

AQUARIUM TANK FILTER FLOW REGULATOR

This invention relates to a flow reéulator for
an aquarium tank filter used in an aquarium tank for
keeping and displaying tropical fish or the like.

The usual aquarium tank comprises a tank body, a
cover, an illuminator, a filter, etec.

' Of these aquarium tank components, the €filter
serves to filter out contaminants from the water in the
tank both physically and biologically.

The illuminator and filter are designed so as to
cover the open top of the'tank body. .

. Pigure S is a schematic perspective view of a
priar art aquarium tank, similar to that describéed in JP-U-5-82262,
but including a second filter. |

Referring to PFigure 5, reference numeral 1
designates a tank body open at the top, and 11 a cover
covering the open top of the tank body l. The cover li'is
equipped on its underside with an illuminator 1l2A fitted
with £fluorescent lamps and also has a filter 12B for
filtering the water in the tank body 1.

The illuminator 12A is disposed so as to cover
the front part of the top of the tank body l, while  the
filter 128 is disposed so as to cover the rear part of the
top of the tank body 1.

Figure 6 is a sectional view taken along line
VI-VI in Figure 5.



Substitute sheet - Hhelidt ing rrenber 67 or 67A is
1(::Iihsp;)sgd bi gsi de t% g g?'%@% IS possible to constitute
e tube body periphery as gsre or the I|ke and nmount the opening area
N3

adj usting menber inDmter r rot at i ogub&tituee sheetyTBe)aidrg! 1998
direction of the stationary tube and/or for—strdimy TN the axial direction.

tn this case, it 1is possible to dlspen-sé-vmth the knob guide slit and
the knob 70. Further, in case of using the flow regulator 60 as an
ordinary flow regul ator, the open end of the stationary tube 61 may
be closed with a captgé ftrsefultbkﬁaeoh%nmﬁ 36w ditposed kadpithet taaki bodgdi r,
the opening area of the overlapfp ortions of the stationary slits in the
st at i onar yenalile easy reptacementyofsthe: ltering n@tsﬁehwhgnéhédnatquﬁtqw menber

can be varied by cau

adj usting nenber. ébérﬁb‘lu%g 4,8%?%9 X%@E?@“?ﬁ”"?%w{@)& at or ngv
thus be adiHistgR doéfu@t@bnlﬁpéleahfb% adiasioty Wieen opetdted fih mwrmad mhadewatehus
permtting the individual filter nechanisns to achieve their res ectlve

functi ons. frotruthe kamk is nléawnoﬁhwmlma sand &itepdipna FUSHENRIBEI RY AgPyme; and
expelled back into the tank. The water flow path can be partially obstructed to

reduce the amount of water which is pumped through the filter. When operated
in reverse mode the filter is cleaned by water which is drawn directly from the
tank into the pump and driven down the suction pipe and backwards through the
filter.

The object of this invention is to overcome the aforesaid
inconveniences by providing an aquarium tank filter flow regulator which enables
the individual filter mechanisms to achieve their respective functions, thereby
making it possible to increase the interval between water changes and the interval
between tank cleanings.

According to the invention, there is provided an aquarium tank
comprising a first filter mechanism for performing physical filtering, a second filter
mechanism for performing biological filtering, a pipe 'disposed between said first
and second filter mechanisms and a filter flow regulator disposed in said pipe,
characterised in that :

said filter flow regulator is provided for adjusting a ratio of water

supplied directly to said first filter mechanism and water supplied

through said second filter mechanism to said first filter mechanism;
and

said filter flow regulator comprises :

a stationary tube having its peripheral wall formed with a plurality of

stationary slits; and

an opening area adjusting member disposed for rotation or axial

sliding inside said stationary tube and having a plurality of rotéry
slits: overlapping portions of said rotary slits and said stationary slits "
constituting an opening area that can be varied by rotating or sliding

‘said opening area adjusting member.



respective functions,Tﬁbﬁséh_sIer% spaces anong the small stones

occurs less readily, the interval between water changes and tank cl eanings

can be nade | onger. Su.bs“&ijf,ggm t - 13 January 1998 12 - CLAIMS 1. An
ﬁﬂgma‘ i i1t

aquarium tank conpris er mc@biﬁ&ﬁgé% _fﬁ Jgﬁ[]gwﬁp'gy%

physical filtering, a second filter mechan

biological filter- ing, a pipe (50) disposed between said first and second
fidter mechanisns and a filter flow regulator (60) di'sposed in said pipe
(50), characterised in that: said filter=-flbo regul ator (60) is provided
for adjusting a ratio of water supplied directly to said first filter
mechani sm and water supplied through said second filter nmechanismto said

first filter ngehU s i5&@ before.
' In this case, the knob gquide slit extends in the
axial direction, perpendicular to the knob guide slit
' 64P, and thus has the same shape as the stationary slits
64SA. | |

By using the tube body 62A shown in Figure 4B
and the opening area adjusting member 67A shown in Figure
4D to obtain the flow regulator 60, it is possible to vary
the opening area of the overlapped portions of the
stationary and rotary slits 64SA and €9A between zero and
-the maximum area by rotating the opening area adjusting
member 67A.

It 1is thus possible to obtain the same effects
as described before. _ .

In this case, the knob guide slit has the same
shape as the knob guide slit 64P.

Fhile the above examples relate to cases in
which the stationary tube 61 is provided with the knob
guide slit 64P for guiding the rotation of the knob .or
with a knob guide slit for guiding the knob in the axial
direction, it is possible to provide a knob guide slit
which can guide the knob in both the rotational and axial |
directions, insofaras it c¢an guide the rotation and/or
sliding of-the opening a:ea'adjusting member 67 or 67A.

Thus, in the case of using the tube body 62a
shown in Pigure 4B and the opening area adjusting member
67A shown in Figure 4D to obtain the flow :egﬁlato: 60, it
is possible to permit variation of the opening area of the
overlapped portions of the stationary and rotary slits
64SA and 69A between zero and the maximum area either by
merely rotating the opening acea adjusting member 67A or
by rotating it together with concurzent sliding in the
axial direction. _

Further , while the above description relates
to the <case in which an opening area



said filter flow regul ator cqgg?hgﬁpduﬂistationary tube (61) having its
peri pheral wall fOﬁagﬂmmmBHe& urality of stationary slits, (64S, 64SA);
and an openi ng area adjusting ne (67) dis- posed for rotation or axial
sliding inside said statignB g and haviSubstitilestideti-y1 dTahaapy 1998 t
(69, 69A); overl appi ®@Borttons of said [pgﬂ_ | )

slits constituting an opening area that c be varied by rotating of
sliding said opening area adjusting nenber. 2. An aquariumtank accordi ng
to claim1, character- ised in that, said stationary tube (61) has a knob
guide slit (64p); said opening area adjusting nenber (67) com prises a
knob (70) projecting through said guide slit; and said opening area can be
varied by noving said knob al ong said guide slit.

adjusting member 67 or 67A is disposed inside the
stationary tube 6L, it is possible to constitute the tube
body periphery as a recess or the like and mount the
opening area adjusting member in the recess for rotation
in the <circumferential direction of the stationary tube
and/or for slidihg in the axial direction. In this case,
it is possible to dispense with the knob quide slit and.

the knob 70.
Further, in case of using the flow regulator 60

as an ordinary flow .regulator, the open end of the
stationary tube 61 may be closed with a cap or the like.

As has been described in the foregoing, the opening area of the
overlapped portions of the stationary slits in the stationary tube and the
rotary slits in the opening area adjusting member can be varied by causing
ro_tatioﬁ and/or sliding of the opening area adjuéting member. The amount
of water drawn into the flow regulator can thus be adjusted by adjusting the
opening area of the flow regulator, thus permitting the individual fiiter
mechanisms to achieve their respective functions.

Thus, with the individual filter mechanisms providing their
respective functions, since clogging of the-spaces among the small stones
occurs less readily, the interval between water changes and tank cleanings

can be made longer.



Substitute sheet - rﬂ&kﬂhﬁ?wfg - 3. An aquariumtank according to
claim1 or claim?2 characterised i hat: said stationary tube (61)
conprises a first cylipn- dgsﬁ gmi d opening area adjusting nenber (67)
cQm prises a second%'i ndr. 4. An aquari uBubstitutensheetd: 1§ January 1998
claims 1 to 3, characterised in that, said opening area adjusting nenber
(67) is provided with a slit (68) extengpng in an axial direction. 5. An
aquarium tankGigMMsli ng to any preceding claim characterised in that said
plurality of station- ary slits (64S, 64SA) extend in a circunferenti al
direction aRd a IP&}}Q% ' i aCtised@ g yarium tank
accordi ng tg'anaﬁo?go Féhﬁib??@s‘@?a? %‘;ééﬁ"ggd ﬁcﬁﬁ&t said plurality

of stationary shIS® (@&)é,glf%ﬁr&)f@mmﬁlﬁa iitening, aisecandn and
filter mechanism (40) for performing biological filter-
ing, a pipe (50) disposed between said first and
second filter mechanisms and a filter flow regulator
(60) disposed in said pipe (50), characterised in
that:

.said filter flow regulator (60) is provided for
adjusting a ratio of water supplied directly to
said first filter mechanism and water supplied
through said second filter mechanism to said
first filter mechanism; and
said filter flow regulator comprises.
a stationary tube (61) having its peripheral wall
formed with a plurality of stationary slits,
(64S,64SA); and :
an opening area adjusting member (67) dis-
posed for rotation or axial sliding inside said
stationary tube and having a plurality of rotary
‘slits (69,69A); overlapping portions of said
rotary slits and said -stationary slits constituting
an opening area that can be varied by rotating
or sliding said opening area adjusting member.

2. An aquarium tank according to claim 1, character-
ised in that,

said stationary tube (61) has a knob guide slit
(64p); :
said opening area adjusting member (67) com-
prises a knob (70) projecting through said
guide slit; and .

said opening area can be varied by moving
said knob along said guide slit. -

) O R



are arranged in a circunferential di recti 7. An aquarium tank according

to any preceding. Clmmrgd‘m

that said plurality of rotary

slits (69, 69A) extend in a circunferential direction and are arranged in

an axi al direction.

8. An ae'ugr mn]@k aCC@;@s’ﬁ@ufeosﬁéH 008 Jhughy

6" characterised i nO®8t sab

an axial direction and are arranged in

Substitute sheet
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- 13 January 1998 - 14- 3 An aquariumtank filter flow

regul ator (60) for use in an aquariumtank according to any preceding

¢laim char act er gsedp
formed with a plurali
area adj usting menbed

said stationary tube (61) comprises a first cylin-
der; and

said opening area adjusting member (67) com-
prises a second cylinder.

An aquarium tank according to any of claims 1 to 3,

characterised in that, said opening area adjusting
member (67) is provided with a slit (68) extendrng in
an axial direction.

An aquarium tank according to any preceding
claim, characterised in that said plurality of station-
ary slits (64S, 64SA) extend in a circumferential
direction and are arranged in an axial direction.

An aquarium tank according to any one of claims 1
to 4, characterised in that said plurality of stationary
slits (64S, 64SA) extend in an axial direction and
are arranged in a circumferential direction.

An aquarium tank according to any preceding
claim, characterised in that said plurality of rotary
slits (69, 69A) extend in a circumferential direction
and are arranged in an axial direction.

An aquarium tank according to any one of claims 1
to 6, characterised in that said plurality of rotary
slits (69, 69A) extend in an axial direction and are
arranged in a circumferential direction.

R R
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"\

posed for rotation_or axh?l Sl bl gtiiﬁ‘dide 'said stationary tube and having
a plurality of rot M":? e , 69A) ; "overl apping portions of said rotary
slits and said stationary slits 1g&tltuti ng an openi ng area that can be

var| ed by rotating mesl [ d‘ 8o JMi peni ng §(pstiRAb shieefhd 1 0&%tGary 1998
. -14 -

9. An aquarium tank filter flow regulator (60) for use in
an aquarium tank according to any precedmg claim,
characterised by:

a stationary tube (61) having its peripheral wall
formed with a plurality of statlonary slits,
(64S 64SA); and

an opening area adjusting member (67) dis-
posed for rotation or axial sliding inside said
stationary tube and having a plurality of rotary
slits (69,69A); overlapping portions of said
rotary slits and said stationary slits constituting
an opening area that can be varied by rotating
or sliding said opening area adjusting member.

A



