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(57) ABSTRACT

[An aquarium pump including a first unit comprising a
magnet 1n an encasement disposed against the outside panel
ol an aquarium or other tank, and a second, submersible unit
comprising a magnet 1 an encasement and a motor, an
impeller, and buoyant material contained within a chamber
disposed against the inside panel of an aquarium or other
tank and opposing the first unit. The magnet included on the
second, submersible unit includes a plurality of recesses into
which are 1nserted synthetically coated ball bearings that are
allowed rotate freely, with a portion of the ball bearings
extending outside the magnet thus allowing the ball bearings
to make contact with the aquarium or tank wall and allowing
the second, submersible unit to be maneuvered 1nto place
without the necessity of violating the aquatic environment.
The buoyant material allows the second, submersible unit to
remain fixed in place solely utilizing magnetic attraction.]
An aquarium pump comprises an outer member a side of
which is disposed adjacent an exterior surface of a sidewall
of an aquarium and a submersible inner member defining at
least one slot for facilitating intake of water by the inner

member and/or including an outflow port for facilitating
outflow of the water from the inner member through the port
by an impeller and into the aguarium. A side of the inner
member is disposed adjacent an interiov surface of the
sidewall and opposing the outer member such that the
sidewall is interposed between the members. The members
are magnetically attracted and, in turn, movably retained in
a fixed position relative to one another, the pump is “cen-
trifugal,” and a motor and the impeller and slot and/or
otutflow port provide adegquate power and intake and outflow
of the water to create a variable current of the water in the
aquarium.

20 Claims, 5 Drawing Sheets
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1
AQUARIUM PUMP

Matter enclosed in heavy brackets | ] appears in the
original patent but forms no part of this reissue specifica-
tion; matter printed in italics indicates the additions
made by reissue; a claim printed with strikethrough
indicates that the claim was canceled, disclaimed, or held
invalid by a prior post-patent action or proceeding.

CROSS REFERENCE TO RELATED
APPLICATIONS

This Application claims the benefit of Provisional Patent
Application Ser. No. 60/856,812 filed Nov. 6, 2006, by the
present inventor.

FEDERALLY SPONSORED RESEARCH

Not Applicable

SEQUENCE LISTING OR PROGRAM

Not Applicable

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to magnetically athixed tfluid
pump devices, and more specifically to a submersible
aquarium pump utilizing a centrifugal design that can be
casily positioned by manipulating a magnetic athxing device
to aflect changes in current within an aquarium.

2. Description of the Related Art

To adequately care for and maintain a vibrant closed
aquatic environment, several items are fundamental. Water
quality, light or simulated light, and a means of providing
oxygen within the closed environment are all critical. Par-
ticularly with salt or brackish water environments, the
ability to provide an alterable simulated current for distri-
bution of oxygen and food 1n water columns for an extended
period of time within the environment 1s also paramount.

In nature, aquatic environments are exposed to multiple
types of water motion per day, including tidal currents, wind
driven wave production, and swells. This water motion not
only provides the environment with oxygen, but 1n environ-
ments supporting reet life, water motion encourages stron-
ger reel growth and distribution of food to sessile life forms.

Creating realistic water movement 1n a closed environ-
ment poses several challenges, and to that end the prior art
suggests numerous ways to address this 1ssue. Add the
concern of maintaiming environmental integrity and elimi-
nation of contamination, especially important in salt and
brackish environments, and the applicable field of art nar-
rows.

To ensure proper and varied water movement, any device
introduced 1nto a closed aquatic environment must neces-
sarily be easy to move, without the necessity of reaching into
the aquarium and thus risk contaminating the environment
or endangering the person reaching into the tank. Aquarium
pumps that rely upon brackets or suction cups for mounting,
the pump are limited 1n mobility. To increase the ease of
moving such a pump within a closed system, the prior art
discloses the use of a set of magnets, one being located
outside the tank and one inside the tank to which the pump
may be mounted to aflix an aquartum pump 1n place.

2

In U.S. Pat. No. 3,481,586 to Roberts, therein 1s disclosed

a centrifugal aquarium pump that utilizes magnetic attrac-

tion to drive the pump. In Roberts, the pump 1s secured in

place using a bracket that extends from the exterior of the

5 tank into the tank itself to secure the pump to the interior

surface of the aquarium wall. As pointed out in Roberts, the

circulation of water in an agquarium tank is important for
several reasons.

In U.S. Patent Application No. 2006/0210412 to Lawyer,
et al., there 1s disclosed a bracketless magnetic pump. In
Lawyer, an impeller 1s located within the aquarium and 1s
secured 1n place along an interior wall of the aquarium by a
magnet attracted to an opposing magnet located outside the
aquarium. The impeller, 1n turn, 1s driven by magnetic force.
In Lawyer, et al, the first casing and the second casing
15 automatically come into coaxial alignment by virtue of the
magnetic attraction provided by the magnetic assemblies
and communicating magnetically with each other. The first
casing and the second casing ave prevented from rotating
and held against gravity by means of at least one first

20 friction member attached to an inner face of the first casing
Jacing the first side 6a of the side wall of the container, and
at least one second friction member attached to an outer
face of the second casing facing the second side of the side
wall of the container. The friction members and arve made

25 from material with a relatively high friction coefficient and
preferably arve formed from a resilient material.

The device in Lawyer achieves advantages over Roberts
in not relying upon brackets, which provides the ability to
position the pump within the environment without risking

30 contamination to the environment. Lawyer, however, relies
upon magnetic force through the pane of the aquarium to
drive the impeller, which may not provide the optimum
amount of power to the unit to create a water current, as
opposed to merely providing aeration. Further, the umnit

35 located outside the tank can be heavy and not able to be
adequately supported by magnetic attraction alone, resulting
in erther the unit not remaining 1n the place, or necessitating
the reliance on suction cups or brackets to hold the unit in
place. This 1s not as significant an 1ssue 1 the unit 1s being

40 used for aeration purposes alone. However, placement of the
pump 1s critical when trying to achieve simulated current.

In addition to placement of the umt, flow rate i1s also
significant when attempting to achieve current production,
as opposed to aeration. Any number of pumps exist in the

45 prior art that are designed to provide aeration to a closed
aquatic environment. However, to introduce a current into
the environment to encourage healthy reef growth, a umt
must be able to be easily moved into various positions
without contaminating the environment, and must provide

50 both adequate water intake and outtlow from the unit and
enough power to create a current.

Therefore, there 1s a need for an aquartum pump that can
be magnetically mounted 1n place without reliance on addi-
tional support mechanisms such as brackets or suction cups,

55 easily moved (i.e., laterally translated when mounted to
aquarium wall) without the necessity of reaching into the
aquarium, and capable of creating enough force to eflectuate
the creation of a current capable of encouraging reef growth
by diffusing or dissolving oxygen into the water with no

60 stagnant or dead spots and the provision of food throughout
the aquarium, as opposed to effectuating the aeration of the
environment through the introduction of larger bubbles.

10

BRIEF SUMMARY OF THE INVENTION

63
[Accordingly, the present invention is a submergible
aquarium pump utilizing a centrifugal design and the
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employment of opposing magnets on either side of an
aquartum wall to hold said pump 1n place. A plurality of
synthetically coated ball bearings are located in recesses on
the surface of the magnet located inside the aquarium for
enhanced placement and movement of said pump. Utiliza-
tion of buoyant material inside said pump reduces the weight
of the unit, thereby allowing said opposing magnets to
ensure that said pump stays athxed without moving under 1ts
own weight.] The present invention overcomes the disad-
vantages in the related art in an aquarium pump. The
aquarium pump comprises a motor-and-impeller assembly.
An outer member of the aquavium pump is adapted so that
a side of the outer member is disposed adjacent to an
exterior surface of a sidewall of an aquarium. A submevrsible
inner member of the aquarium pump defines at least one slot

of the inner member for facilitating intake of water by the
inner member and/or includes an outflow port for facilitat-
ing outflow of the water from the inner member through the
outflow port by an impeller of the motor-and-impeller
assembly and into the aquavium. The inner member is
adapted so that a side thereof is disposed adjacent to an

interior surface of the sidewall of the agquarium and oppos-
ing the outer member such that the sidewall is intevposed
between the inner and outer members. The inner and outer
members ave magnetically attracted and, in turn, movably
retained in a fixed position relative to one another, the
aquarium pump is of a “centrifugal’” design, and the motor-
and-impeller assembly and at least one slot and/or outflow
port provide adequate power and intake and outflow of the
water to create a variable current of the water in the
aquarium.

An advantage of the pump of the present invention is that
it utilizes buoyant material to reduce the weight of the unit
and thereby eliminate the need for the use of brackets or
suction cups to hold the pump in place.

A further advantage of the pump of the present invention
1s that an enlarged water intake structure allows {for
increased current production.

Yet another advantage of the pump of the present inven-
tion 1s that 1s utilizes ball bearings to ensure ease and
exactness 1n positioning of the unit within the tank without
the necessity of compromising the aquatic environment.

Other objects, features, and advantages of the present
invention will become apparent from the following descrip-
tions, taken in connection with the accompanying drawings,
wherein, by way of 1llustration and example, an embodiment
of the present invention 1s disclosed.

While some of the objectives of the present invention are
disclosed 1n the prior art, none of these include all of the
requirements included herein.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a planar view of the pump of the present
invention 1illustrated in an engaged position.

FIG. 2 1s a planar view of the pump of the present
invention 1llustrated with said magnets not engaged through
a wall of an aquarium.

FIG. 3 1s a back view of the main unit of the pump of the
present mvention.

FI1G. 4 15 a side view of the pump of the present invention
illustrated 1n an engaged position.

FIG. § 1s a front view of the pump of the present
invention.

FIG. 6 1s a front cut-away view of the pump of the present
invention.
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FIG. 7 1s a bottom cut-away view ol the main unit of the
pump of the present invention.

FIG. 8 15 a bottom view of the main unit of the pump of
the present mnvention.

DETAILED DESCRIPTION OF TH.
PREFERRED EMBODIMENTS

(L]

Referring to the drawings contained herein, there 1s
shown 1n FIG. 1 the aquarium pump of the present invention.
Said pump, generally indicated at 10, includes a mounting
umt disposed outside of an aquarium 1in contact with an
aquarium sidewall, generally indicated at 20 and hereinafter
referred to merely as “aquarium wall,” and a submersible
umt, generally indicated at 30, disposed inside of the
aquarium 1n contact with the aquarium wall opposing said
mounting unit 20. Said submersible unit 1s constructed of a
lightweight material, such as plastic or rubber. Said mount-
ing unit includes a casing 23 into which 1s secured a magnet
22. Said casing includes a series of ridges for gripping 21.

Said submersible unit, 30, 1s fixedly attached a housing
including a first side, 31, and a second side, 34, a top side,
35, and a bottom side 32, and a front panel 33, wherein said
front panel 33 includes a substantially circular tubular
apparatus 37 allowing water to be forced from the inner
chamber of said housing of submersible unit 30, through
said substantially circular tubular apparatus 37, and 1nto the
aquarium.

In said top side 35 of said submersible unit 30 there 1s
included a substantially circular opening for passing an
clectrical cord from the iner chamber of said submersible
unit 30. Further, along the length of said bottom side 32 1s
located a plurality of slots that facilitate water intake,
generally indicated at 36, that extend onto said first side 31
and said second side 34.

It will be appreciated by those having ordinary skill 1n the
art that said mounting unit 20 and said submersible unit 30
may be of any suitable configuration that allows a magnet to
be disposed against the outside wall of an aquarium, and that
said submersible unit 30 may be constructed of any suitable
maternal that 1s lightweight and will not rust when placed 1n
an aquatic environment.

FIG. 2 depicts the mounting umt 20 and submersible unit
30 1n an exploded view demonstrating how the two units are
employed together disposed against opposite sides of an
aquarium wall.

FIG. 3 depicts a back view of said submersible unit 30.
Said submersible unit 30, includes an encasing 40 into which
1s enclosed a magnet 42. A plurality of openings, 41, are
presented 1n said magnet, suitable for receipt of a syntheti-
cally coated ball bearing.

FIG. 4 depicts said mounting unit 20 and said submersible
umt 30 disposed against an aquartum wall and engaged
magnetically with each other. Further depicted are said
plurality of synthetically coated ball bearings 44 disposed
within said plurality of openings 41, leaving exposed a
portion of each of said plurality of synthetically coated ball
bearings 44.

FIG. 5 depicts a front view of said submersible unit 30,
including said front panel 33, said magnet encasing 40, an
impeller 52, and an electrical cord 50 extending from within
said submersible umt 30.

FIG. 6 depicts a front view of said submersible unit 30
with said front panel 33 removed, exposing the inner cham-
ber of said submersible unit 30. Said inner chamber includes
said impeller 52, a casing for a motor 56, buoyant material
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54, and said electrical cord 50. Further depicted 1s said
magnet casing 40 which serves as the back wall of said inner
chamber.

FIG. 7 depicts said submersible unit from the bottom,
with said bottom side 32 removed to expose said inner
chamber of said submersible unit 30, wherein said impeller
52, motor casing 56, and buoyant material 34. Further
depicted 1s said magnet casing 40 with said synthetically
coated ball bearings 44 exposed.

FIG. 8 depicts a bottom view of said submersible unit 30,
with said bottom panel 32 attached. Said plurality of slots 36
for water intake are depicted, as 1s said magnet encasing 40
with said synthetically coated ball bearings 44 exposed.

It will be appreciated by those having ordinary skill in the
art that said submersible unit 30 may be of any suitable
shape that permits adequate water intake and outflow of the
same. Further, that said buoyant material 54 may be of any
shape so as to {1ll a substantial portion of said inner chamber
without impeding the operation of said impeller 52 or so as
to restrict the flow of water 1into and out of said submersible
unit. Additionally, 1t will be appreciated by those having
ordinary skill 1n the art that said submersible unit magnet 42
and said ball bearings 44 may be of any material capable of
magnetic attraction, and that said ball bearings 44 may be
arranged 1n any manner that permits them to rotate freely
while being disposed upon a pane of glass or other surface.

As can easily be seen, that a submersible centrifugal
magnetically aflixed current changing aquarium pump of the
present invention provides an aquarium pump, that may be
casily maneuvered into the desired position and secured 1n
place without the use of suction cups or brackets, and
without the necessity of reaching into the aquarium and
risking contamination to the environment or harm to the
individual so adjusting said pump. Further, said pump pro-
vides enhanced water 1intake and outflow through said unait,
thereby increasing the tlow rate or current produced by said
pump.

While the invention has been described in connection
with a preferred embodiment, 1t 1s not intended to limit the
scope of the invention to the particular form set forth, but on
the contrary, 1t 1s mntended to cover such alternatives, modi-
fications, and equivalents as may be included within the
spirit and scope of the invention as defined by the appended
claims.

What 1s claimed 1s:

1. An aquarium pumpl|,] comprising:

an outer member adapted so that a first side thereof may
be disposed adjacent to an exterior surface of a sidewall
of an aquarium or tank and including a first magnet and
a first encasing supporting said first magnet;

a submersible inner member adapted so that a first side
thereol may be disposed adjacent to an interior surface
of the sidewall of the aquarium or tank and opposing
said outer member such that the sidewall 1s 1nterposed
between said inner and outer members and including a
second magnet and a second encasing supporting said
second magnet;

a motor-and-impeller assembly; and

an attachment mechanism that uses magnetic attraction to
retain said mner member and said outer member in a
fixed position relative to one another, wherein said
second encasing of said submersible inner member
receives a plurality of ball bearings that are exposed to
and disposed upon the interior surface of the sidewall
of the aquartum or tank and are rotatably secured 1n
place by said second magnet of said submersible inner
member.
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2. [An] The aquarium pump [as in] of claim 1, wherein
said motor-and-impeller assembly 1s fixedly mounted to a
second side of said submersible 1inner member disposed
opposite the interior surface of the sidewall of the aquarium
or tank.

3. [An] 7%e aquarium pump [as in] of claim [2] /, wherein
said motor-and-impeller assembly 1s encased in an encase-
ment.

4. [An] The aquarium pump [as in] of claim 3, wherein
said encasement includes a top panel, a bottom panel, a front
panel, and two opposing side panels, thereby creating an
inner chamber of said encasement.

5. [An] The aquarium pump [as in] of claim 1, wherein a
motor of said motor-and-impeller assembly receirves power
from a power cord.

6. [An] 7he aquarium pump [as in] of claim 4, wherein
said bottom panel of said encasement 1ncludes a plurality of
slots suitable for passing [of] water into and out of said inner
chamber.

7. [An] The aquarium pump [as in] of claim 4, wherein
said front panel of said encasement includes an outflow port
allowing water to be forced out of said inner chamber
through said outflow port by an impeller of said motor-and-
impeller assembly.

8. [An] The aquarium pump [as in] of claim 4, wherein
said mner chamber includes a buoyant material so posi-
tioned as not to interrupt tlow of water into or out of said
inner chamber; and

wherein said buoyant material fills a substantial portion
of said inner chamber.

9. The aguarium pump of claim 1, wherein said first
encasing defines at least one ridge for manual gripping of
said first encasing and, thus, movement of said pump along
the exterior and interior surfaces of the sidewall of the
aquarium ovr tank.

10. An agquarium pump for an aguarium, the aquarium
having a sidewall, the sidewall having an interior surface
and an exterior surface, the aquarium pump comprising:

a mounting member including a casing, said mounting
member adapted to be disposed adjacent to the exterior
surface of the sidewall of the aguarium, said mounting
member configured to mount to said exterior surface
while held against said exterior surface;

a submersible inner member including a housing and a
plurality of ball bearings, said submersible inner mem-
ber adapted to be disposed adjacent to the interior
surface of the sidewall of the aguarium, opposite the
mounting member, said plurality of ball bearings being
exposed to and adapted to be disposed upon the inte-
rior surface of the sidewall of the aguarium or tank of
said submersible innev member such that the submers-
ible inner member may freely translate about the inte-
rior surface of the sidewall of the aquarium while held
against said interior surface opposite the mounting
member;

a motor-and-impeller assembly having an axis of votation,
said motor-and-impeller assembly configured to intake
a water flow radially, relative to said axis of rotation,
and to output said water flow axially, relative to said
axis of rvotation,; and

an attachment mechanism including a first magnet
secured to the casing of the mounting member, and a
second magnet secured to the housing of the submers-
ible inner member, the attachment mechanism config-
ured to use magnetic attraction to hold the submersible
inner member and the mounting member together in a
fixed position relative to one another with the sidewall
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of the aquarium interposed therebetween, the second
magnet configured to hold the plurality of ball bearings
rotatably in place.

11. The aguarium pump of claim 10, wherein the housing
of the submersible inner member forms an encasement
bounded by a back wall, a front panel, a top panel, a bottom
panel, and two opposing side panels, thereby creating an
inner chamber within said encasement, the bottom panel of
said encasement including a plurality of slots suitable for
passing a water into said innev chamber, and the front panel
including an outflow port configured to allow the water to be
forced out of said inner chamber through said outflow port
by an impeller of said motor-and-impeller assembly.

12. The aguarium pump of claim 10, wherein the motor-
and-impeller assembly is further configured to output the
water flow so as to effectuate a curvent in the aquarium.

13. The aguarium pump of claim 10, wherein the sub-
mersible inner member further includes a buoyvant material
of sufficiency and distribution to allow the submersible inner
member to remain fixed in place solely utilizing magnetic
attraction of the attachment mechanism.

14. The aquarium pump of claim 10, further comprising
an external power cable configured to power the motor-and-
impeller assembly, the external power cable being water-
proofed; and

wherein casing of the mounting member defines at least

one ridge adapted for manual gripping of said mount-
ing member, and, thus, movement of the aguarvium
pump along the exterior and interiov surfaces of the
sidewall of the aquarium while the submersible inner
member and the mounting member arve held together in
the fixed position relative to one another with the
sidewall of the aquarium interposed therebetween.

15. The pump of claim 10, wherein the housing of the
submersible inner member includes a plurality of recesses
configured to receive the plurality of ball bearings while
leaving a portion of each of the plurality of ball bearings
exposed such that said portion of each of the plurality of ball
bearings that is exposed is disposed upon the interior
surface of the sidewall of the aquarium when the submers-
ible inner member is magnetically rvetained in the fixed
position relative to the mounting member when placed in
alignment adjacent to the interior surface of the sidewall
and the exterior surface of the sidewall, vespectively.

16. An agquarium pump for an agquavium, the aguarvium
having a sidewall, the sidewall having an interior surface
and an exterior surface, the aguarium pump comprising.

a mounting member including a casing, said mounting

member adapted to be disposed adjacent to the exterior
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surface of the sidewall of the aguarium, said mounting
member configured to mount to said exterior surface
while held against said exterior surface;

a submersible inner member adapted to be disposed
adjacent to the interior surface of the sidewall of the
aquarium, opposite the mounting member, the submers-
ible inner member including a housing and a means for
freely translating the submersible inner member about
the interior surface of the sidewall of the aguarium
while said submersible inner member is held against
said interior surface;

a motor-and-impeller assembly configured to intake a
water flow from along the interior surface of the
sidewall of the aquarium, and further configured to
output said water flow away from the interior surface
of the sidewall of the aquarium,; and

an attachment mechanism including a first magnet
secured to the casing of the mounting member, and a
second magnet secured to the housing of the submers-
ible inner member, the attachment mechanism config-
ured to use magnetic attraction to hold the submersible
inner member and the mounting member together
against the sidewall of the aquarium, in a fixed position
relative to omne another, with the sidewall of the
aquarium interposed thervebetween.

17. The aquarium pump of claim 16, whervein the means

for freely translating the submersible inner member about

the intervior surface of the sidewall of the aquarium while
said submersible inner member is held against said interior
surface includes a plurality of ball bearings that arve adapted
to be exposed to and disposed upon the interior surface of
the sidewall of the agquarium, and ave rotatably secured to
the submersible inner member by the second magnet.

18. The aquarium pump of claim 16, wherein the motor-
and-impeller assembly is further configured to output the
water flow perpendicularly from the interior surface of the
sidewall of the aguarium, and to effectuate a water current
in the aquarium.

19. The aguarium pump of claim 16, wherein the sub-
mersible inner member further includes a buoyvant material
of sufficiency and distribution to allow the submersible inner
member to vemain in the fixed position relative to the
mounting member solely utilizing magnetic attraction of the
attachment mechanism.

20. The aguarium pump of claim 16, further comprising
an external power cable configured to power the motor of
the fluid pump assembly, the external power cable being
water proofed.
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