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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.
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Referring to Figure 6, the filter 12B includes a

filter tank casing 13B, 'a cover 13C covering the open top

‘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

filtering 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.
The 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
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described. ) -
By operating the motor 21, water W that has been

filtered bidélogically in the second filter mechanism 40 is
supplied through the connecting pipe 50, the intermediate
frame 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.
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The first filter mechanism 30 is disposed atop
the tank body 1 to enable easy replacement of the

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 filter flow regulator disposed in a pipe
between a first filtef 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.



With the aquarium tank filter flow regqulator
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 water
flows by rotating and/or sliding of opening area adjusting
member . .

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 aquarium tank incorporating the aguarium tank
filter flow iegulator 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 present’
invention; ' ‘

Figure 4B is a perspective 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



VI-VI in Figure 5.

‘Referring to Figure 1, reference numeral 60
designates -a flow regulator comprising a stationary tube
61 and an opening area adjusting member 67 accommodated in
the stationéry tube 61. )

. 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 63S extending
from the lower end of the large diameter portion 63ﬁ. 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.



- After the opening area adjusting member 67 has
seen accommodated in the large diameter portion 63L in
:his way, it spreads owing to its own elasticity, whereby
it is held in contact with the inner surface 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 peen 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 63S 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



supply to the first filter mechanism 30 and the water W
drawn through the second filter mechanism 40 for supply to
the first f£ilter mechanism 30.

As explained in the foregoing, in the aforesaid
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



peripheral wall is formed with a plurality of thin rotary
slits 69A extending in the axial direction and arranged in
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
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as described before,
In this case, the knob guide 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 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
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adjusting member 67 or 67A 1is disposed inside the
stationary tube 61, 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 sliding in the axial direction. In this case,
it is possible to dispense with the knob guide slit ana
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.
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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
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for rotation or axial sliding inside s&id stationary tube
and having a plurality of rotary slits (69), 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.
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