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(57) Abrégée/Abstract:
A fluid pump assembly Is used in combination with a container having a wall. The pump assembly comprises a first casing disposed
outside the container in contact with the wall, a first magnetic assembly mounted to the first casing and operatively associated with
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(57) Abrege(suite)/Abstract(continued):

a drive motor, a second casing disposed inside the container in contact with the wall, and a second magnetic assembly mounted to
the second casing and operatively assoicated with an propeller. The first magnetic assembly includes a rotatable magnetic drive
member drivingly coupled to the drive motor. The magnetic drive member Is magnetically coupled to the magnetci driven member
through the wall for imparting a rotary driving force of the drive motor to the propeller. Furthermore, the second casing Is detachably

connected to the second side of the wall of the container solely by magnetic attraction force between the first and second magnetic
assemblies.
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a first casing disposed outside the container in contact with the wall, a first magnetic assembly mounted to the first casing and

&= operatively associated with a drive motor, a second casing disposed inside the container in contact with the wall, and a second

& magnctic asscmbly mounted to the sceond casing and operatively assoicated with an propeller. The first magnetic asscmbly includcs
N 3 rotatable magnctic drive member drivingly coupled to the drive motor. The magnetic drive member is magnetically coupled to the

magnetci driven member through the wall for imparting a rotary driving force of the drive motor to the propeller. Furthermore, the
second casing is detachably connected to the second side of the wall of the container solely by magnetic attraction force between the

first and second magnetic assemblies.
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BRACKETLESS MAGNETIC PUMP

1. Field of the Invention

The present invention relates to fluid pump assemblies in general, and more
particularly to a fluid pump that is magnetically supported in position and in which a

driving force is transmitted to a propeller through the medium of magnetic force.

2. Background of the Invention

In order to properly care for fish and other aquatic organisms contained within a
reef aquarium, adequate circulation is required. The role of circulation is two fold: first,
circulation acts to constantly mix the aquarium water itself, ensuring that proper
chemistry is maintained throughout the entire aquarium. Adequate circulation maintains

the equilibrium of oxygen and carbon dioxide by increasing the rate at which water flows

from the bottom of the tank to the top, where it can take in these compounds from the air.
The second role of circulation is related to the nature of the inhabitants of a reet aquarium.
Because many reef inhabitants are sessile (they do not move), circulation is the only

means by which nutrients such as food and oxygen are brought to these anmimals and
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the only means by which waste is expelled. In the ocean, corals and other sessile animals
have the benefit of large waves crashing into the reef in a random but consistent fashion.
Within the constraints of a glass box or aquarium, a pump is used as a substitute.

Prior aquarium circulating devices and pumps feature two aspects that make them
less ideal than the present invention. First, designs featuring epoxy sealed motors within
the aquarium have the unfortunate side effect of being relatively large and distracting to
the intrinsic beauty of an aquarium, add unwanted heat to the aquanum through direct
contact with the motor stator, and requare that electricity be brought into the aquanum
itself via a power chord or a baitery sealed imto the motor assembly. Second, some prior
designs utilize a mechanical bracket which hangs over the top of the aquarium in order to
support the pump within the aquarium. In some prior pumps 1n which the motor and the
centrifugal propeller are magnetically coupled through the glass, brackets are used to
support and align the rotating component within the aquarium. The prior designs are
unsatisfactory because they are bulky due to the motor being placed within the agquarium
or due to the brackets supporting the motor outside the aquarium. Furthermore, the prior
designs required that the pump be located at a location determined by the location of the
bracket or be on the bottom of the aquarium due to the weight of the pump.

The present invention attempts to remedy these drawbacks and provides a fluid pump
assembly adapted to be mounted to an aquarium without the use of mechanical aids, such as
brackets. The disclosed pump can be located anywhere on the smces of the aquanum, thus
maximizing the aesthétic effects of the aquarium and facilitating water circulation by
allowing the pump to located at a location achieved optimized fluid flow based upon the

interior charactenstics of the aquanium.
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SUMMARY OF THE INVENTION

The present invention provides a fluid pump assembly for use in a flmd container.

According to a first aspect of the present invention, there is provided a fluid pump kit
comprising a first magnetic assembly operatively associated with a drive motor, a second
magnetic assembly operatively associated with an propeller, a first casing supporting the first
magnetic assembly, a second casing supporting the second magnetic assembly, and a non-
magnetic spacer separating the first and second magnetic assemblies. The drive motor and
the propeller are magnetically coupled to each other by the first and second magnetic
assemblies through the spacer for drivingly coupling the drive motor to the pmpellér.
Moreover, the first and second casings are detachably held together solely by clamping the
spacer from opposite sides thereof by 2 magnetic attraction force between the first and
second magnetic assemblies.

According to a second aspect of the present invention, there is provided a fluid pump
assembling used in combination with a container having a wall for holding an amount of
flmid. The pump assembly comprises a first casing disposed outside the container in contact
with a first side of the wall of the container, a first magnetic assembly mounted to the first
casing and operatively associated with a drive motor, a éecond casing disposed inside the
container 1n contact with a second side of the wall of the container, and a second magnetic
assembly mounted to the second casing and operatively associated with an propeller. The

first magnetic assembly includes a rotatable magnetic drive member drivingly coupled to the

drive motor and spaced from the wall outside the container, while the magnetic drive
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member 18 magnetically coupled to the magnetic driven member through the wall for
imparting a rotary driving force to the propeller in response to operation of the drive motor.
Furthermore, each of the first and second casings is detachably connected to the associated
side of the wall of the container solely by magnetic attraction force between the first and
second magnetic assemblies.

The invention furthermore includes a method of circulating water within an aguarium.
A first casing having a first rotatable magnetic member coupled to a source of rotary motion
is provided. A second casing having an propeller coupled to a second rotatable magnetic
member is provided. A container having a fluid therein is provided. The first casing is
positioned on an exterior wall of the container and the second casing is positioned on an
interior wall of the container within the fluid in coaxial alignment with the first casing. The
casings remain in alignment as a result of magnetic attraction between the rotatable magnetic
member The source of rotary motion is operated and thereby causes the first rotatable

magnetic member to rotate for thereby causing cooperating rotation of the second rotatable

magnetic member and of the propeller.

BRIEF DESCRIPTION OF THE DRAWINGS

Objects and advantages of the invention will become apparent from a study of the
following specification when viewed in light of the accompanying drawings, wherein:
Fig. 1 is a sectional view of a fluid pump kit including a flmid pump assembly

according to a first exemplary embodiment of the present invention;
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Fig. 2 is a sectional view of a fld pump kit including a fluid pump assembly
according to a second exemplary embodiment of the present invention;

Fig. 3 is a sectional view of the fluid pump assembly according to the first exemplary
embodiment of the present invention in combination with a fluid container;

Fig. 4 is a sectional view of the alternative embodiment of the combination of the
fluid pump assembly according to the first exemplary embodiment of the present invention
and the fluid container; |

Fig. 5 is a sectional view of the fluid pump assembly according to the second
exemplary embodiment of the present invention in combination with the fluid container;

Fig. 6 is a sectional view of the alternative embodiment of the combination of the
fluid pump assembly according to the second exemplary embodiment of the present
invention and the flind container; and

Fig. 7 is a perspective view of the fluid pump assembly.

DESCRIPTION OF PREFERRED EMBODIMENT(S)

The preferred embodiments of the present invention will now be descrnibed with the
reference to accompanying drawings.

For purposes of the following description, certain terminology is used 1n the
following description for convenience only and is not limiting. The words such as “inside”,
“outside”, “top”, “bottom™ and “side” designate directions in the drawings to which reference

is made. The words “smaller” and “larger” refer to relative size of elements of the apparatus
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of the present invention and designated potions thereof. The terminology includes the words
specifically mentioned above, derivatives thereof and words of similar import. Additionally,
the word “a”, as used in the claims means “at least one”.

Fig. 1 depicts a fluid pump kit 8 comprising a fluid pump assembly according to a
first exemplary embodiment of the present invention, geperally depicted with the reference
number 10, in the form of a kit. The fluid pump assembly 10 comprises a first casing 12
housing a first magnetic assembly 14 operatively associated with a drive motor 18, and a

second casing 32 housing a second magnetic assembly 34 operatively associated with a
rotatable device for circulating fluid, such as, a propeller 38. The fluid puwmp kit 8 further

comprises a non-magnetic spacer 42 separating the first and second magnetic assemblies 14
and 34, respectively. The non-magnetic spacer 42 has a first side 42a and a second side 421)
oriented opposite and substantially paraliel to each other. The first side 42a of the spacer 42
15 1n contact with the first casing 12, while the second side 42b 15 i contact with the second
casing 32. a material such as ABS, Teflon or ultra high molecular weight polyethylene
(UHMW) is suitable for both first and second casings. The spacer 42 may be rubber or other
non-magnetic polymer and has a thickness of approximately 0.5 inches.

More specifically, the first magnetic assembly 14 includes a magnetic drive member
16 mounted within the first casing 12 for rotation about an axis 17 and drivingly coupled to

the electric drive motor 18 by a drive shaft 20. In other words, the drive shaft 20 1s coaxial to
the axis 17. The magnetic drive member 16 has at least one pair of magnetic poles (IN) and

(S). Preferably, the magnetic drive member 16 is in the form of circular disk and has a
plurality of pairs of magnetic poles (N) and (S). In such an arrangement of the magnetic drive

member 16, the magnetic poles (N) and (5) are oriented in a two-dimensional array, such
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as radially along the disc 16. Further preferably, the magnetic drive member 16 is made
from neodymium or any other high performance magnetic material offering low physical
volume and high magnetic flux.

It will be appreciated that the drive motor 18 may be of any appropriate type, such as
hydrauhc, electric, etc. Preferably, the drive motor 18 1s an electric motor (either AC motor
or DC motor). For this reason, a suitable cover 19 made of magnetically permeable material,
such as steel, 1s attached to and covers a side of the magnetic drive member 16 facing the
drive motor 18 (motor side) to shield the electric motor 18 from magnetic flux, as this would
otherwise cause the electric motor 18 to be less effective at producing torque, by dimihishing
the magnetic ficld within the electric motor 18 itself. The electiric motor' 18, asillustrated in
Fig. 1, is attached to a power source 22 separate from the first casing 12 through electric
wires 23. The electric motor 18 may also be powered by a battery (not shown) attached to the
electric wires 23.

Preferably, the electric motor 18 has a bearing (not shown) suitably sufficient to
tolerate axial load applied to the drive shaft 20. Altematively, axial load on the drive shaft 20
may be accommodated by a separate bearing assembly (not shown) attached to the first
casing 12 and mterposed around the drive shaft 20 between the electric motor 18 and the
magnetic drive member 16, The first casing 12 is situated against the first side 422 of the
non-magnetic spacer 42, and the magnetic drive member 16 is mounted in the first casing 12
so that the axis 17 of rotation of the drive shaft 20 of the electric motor 18 is substantially
perpendicular to the first side 42a of the spacer 42. As further illustrated in Fig. 1, the
magnetic drive member 16 is disposed adjacent to the spacer 42 and is axially spaced from

the first side 42a thereof with a small gap 24.
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The second magnetic assembly 34 includes a driven member 36 formed from a
magnetid material, such as neodymium, mounted within the second casing 32 for rotation
about an axis 37 and drivingly coupled to the propeller 38 by a driven shaft 40. In other
words, the driven shaft 40 is coaxial to the axis 37. The magnetic driven member 36 has at
least one pair of magnetic poles (N) and (S). Preferably, the magnetic driven member 36 is In
the form of circular disk and has a plurality of pairs of magnetic poles (N) and (S). In other
words, in the preferred embodiment of the present invention, the magnetic drive member 16
is substantially identical to the magnetic driven member 36. A steel shield 35 is disposed on
and covers the distal surface of drive member 36. The shield 35 short circuits the magnetic
flux of dnven member 36 and thereby increases the efficiency of pump assembly 10.
Moreover, the second casing 32 is situated against the second side 42b of the non-magnetic
spacer 42, and the magnetic driven member 36 1s mounted in the first casing 12 so that the
ax1s 17 of rotation of the driven shaft 40 is substantially perpendicular to the second side 42b
of the spacer 42. In a properly assembled condition, the axis 17 of the magnetic drive
member 16 and the axis 37 of magnetic driven member 36 are substantially coaxial. In other
words, the electric motor 18 and the propeller 38 are magnetically coupled to each other by
the magnetic drive member 16 and the magnetic driven member 36 through the spacer 42 so
as to dnivingly couple the drive motor 18 to the propeller 38.

As further 1illustrated in Fig. 1, the magnetic driven member 36 is disposed adjacent
to the spacer 42 and is axially spaced frcﬁn the second side 42b thereof with a small gap 39.
The mounting of the magnetic driven member 36 and the propeller 38 in the second casing
32 includes a bearmg 41 of suitable material properties to support the dniven shaft 40,

transmit to the second casing 32 the clamping forces caused by the first and second magnetic
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assemblies 14 and 34, and mimmize the friction of rotation. When used for salt water
applications, the bearing 41 should be a plastic composition, Teflon or UHMW with a
suitably hard and smooth mating surface, such as made from metal or ceramic material. A
protective screen 33 is attached to the second casing 32 around the propeller 38 to allow
water to circulate in response to rotation of propeller 38.

The first casing 12 housing the first magnetic assembly 14, and the second casing 32
housing the second magnetic aséembly 34 are detachably held together by magnetic
attraction between the first and second magnetic assemblies 14 and 34, respectively. The
magnetic attraction is very high. The spacer 42, which may be made from rubber or some
non-magnetic polymer, has sufficient thickness to reduce the attractive force between the
magnetic assemblies 14, 34 sufficient to allow the casings 12,32 to‘ be separated prior to
mnstallation. More specifically, the magnetic drive member 16 and the magnetic driven
member 36 generate sufficient magnetic attraction therebetween to clamp the first casing 12
and the second casing 32 against the spacer 42 with sufficient force to support both casings
against gravity without the use of mechanical aids.

When installed and the drive motor 18 is activated, the magnetic drive member 16
dnivingly coupled thereto through rotor 20 is rotated, thereby causing the magnetic driven
member 36 to rotate due to the attractive magnetic forces between opposing poles on the
magnetic driven member 36 and the magnetic drive member 16. As the magnetic driven
member 36 is drivingly connected to the propeller 38, the rotation of the drive motor 18
causes corresponding rotation of the propeller 38 due to the magnetic coupling between the
magnetic drive member 16 and the magnetic driven member 36.

Fig. 2 of the drawings illustrates a second exemplary embodiment of a fluid pump kit,
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generally depicted with the reference numeral 50. Components, which are unchanged from,
or function in the same way as in the first exemplary embodiment depicted in Fig. 1 are
labeled wath the same referencg numerals, sometimes without describing detail since
similarities between the corresponding parts in the two embodiments will be readily
perceived by the reader. The fluid pump kit 50 corrésponds substantially to the fluid pump kit
8 of Fig. 1 with the exception of the first and second magnetic assemblies that will therefore
be explained 1n detail below.

The fluid pump kit 50 in accordance with the second exemplary embodiment of the
present invention comprises a fluid pump assembly 52 including a first casing 12 housing a
hirst magnetic assembly 54 operatively associated with drive motor 18, and a second casing
32 housing a second magnetic assembly 56 operatively associated with an propeller 38. The
fluid pump kit 50 further comprises a non-magnetic spacer 42 separating the first and second
magnetic assemblies 54 and 56, respectively.

The first magnetic assembly 54 includes a rotatable magnetic drive member 16 and at
least one annularly oriented first clamping magnet 55. The magnetic drive member 16 is
mounted within the first casing 12 for rotation about axis 17 and is drivingly coupled to the
drive motor 18 by a drive shaft 20. The first clamping magnet 55 is secured to the periphery
of first casing 12 and preferably has a planar outer surface coplanar with the associated end
surface of casing 12. Preferably, the first clamping magnet 55 includes a plurality of first
peripherally spaced clamping magnets 55 embedded into an inner face 12a of the first casing
12 facing the first side 422 of the spacer 42. Alternately the first clamping magnets may be
adhesively secured within a series of corresponding slots formed in casing 12.

Similarly, the second magnetic assembly 56 includes a rotatable magnetic driven

10
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member 36 and at least one second clamping magnet 57. The magnetic driven member 36 is

mounted within the second casing 32 for rotation about an axis 37 and is drivingly coupled to
the propeller 38 by a driven shaft 40. The at least one second clamping magnet 57 1s secured
to the periphery of second casing 32. Preferably, the second clamping magnet 57 includes a
plurality of peripherally spaced second clamping magnets 57 embedded into an inner face
32a of the second casing 32 facing the second side 42b of the spacer 42 in order to have an
outer surface coplanar with the associated mner face 32a.

According to the second embodiment of the present invention, the first casing 12
housing the first magnetic assembly 54, and the second casing 32 housing the second
magnetic assembly 56 are detachably held together solely by clamping the spacer 42 from
opposite sides thereof by magnetic attraction between the first and second clamping magnets
55 and 57, respectively. More specifically, the first and second clamping magnets 55 and 57
provide the magnetic attraction force therebetween strong enough to clamp the first casing 12

and the second casing 32 against the spacer 42 with sufficient force to support both casings
against gravity without the use of mechanical aids. When the pump kit 50 is installed and
the drive motor 18 is activated, the magnetic dnive member 16 drivingly coupled thereto 1s
rotated, thereby causing the magnetic driven member 36 to rotate due to the attractive
magnetic forces between opposing poles on the magnetic driven member 36 and the
magnetic drive member 16 passing through the spacer 42, as shown in Fig. 1. Accordingly,
the first and second clamping magnets 55 and 57 are magnetically stronger and physically
larger than the magnets of the drive member 16 and the driven member 36. The mass of the
rotating drive member 16 and the driven member 36 are less, requinng a smaller motor to

operate the pump assembly. Additionally, in that event, the drive train experiences less

11



LO

L5

CA 02633002 2008-06-03

WO 2006/101976 PCT/US2006/009517

torque, particularly at start-up, places less load upon the bearings, and thus achieves a
more efficient use of power.

Altematively, one of the clamping magnets 55 and 57 may be a metal member made
of a ferromagnetic material.

Fig. 3 depicts the fluid pump assembly 10 in accordance with the first exemplary
embodiment of the present invention, used in combination with a container 2 provided for
holding an amount of fluid 7, such as liquid. It will be appreciated that the container 2 may
be of any appropriate form, such as an aquarium. The container 2 comprises a bottom wall 4
and a sade wall 6 extending substantially vertically upwardly from the bottom wall 4. The
bottom wall 4 and the side wall 6 of the container 2 define a compartment 5 holding the
liquid 7. The side wall 6 of the container 2 has a first side 6a and a second side 6b oriented
opposite and substantially parallel to each other.

The fluid pump assembly 10 comprises a first casing 12 disposed outside the
container 2 and housing a first magnetic assembly 14 operatively associated with a drive
motor 18, and a second casing 32 disposed inside the container 2 submersed within the liquid
7 and housing a second magnetic assembly 34 operatively associated with an propeller 38. A
matenal such as ABS, Teflon or ultra high molecular weight polyethylene (UHM W) may
be used for both first and second casings. A protective shroud 33 is attached to the second

casing 32 around the propeller 38 to prevent aquarium inhabitants from contacting the

spinning propeller 38 and for permitting water to circulate in response to rotation of propeller

38.
Each of the first and second magnetic assemblies 14 includes a magnetic member (16

or 36) having at least one pair of magnetic poles (N) and (S). Preferably, the magnetic drive

12
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member 16 is in the form of circular disk and has a plurality of pairs of magnetic poles (N)
and (S). In such an arfangement of the magnetic drive member 16, the magnetic poles (N)
and (S) are oriented iﬁ a two-dimensional array, such as radially along the disc 16. Further
preferably, the magnetic drive member 16 is made from neodymium or any other high
performmance magnetic material offering low physical volume and high magngtic flux.

Alternatively, the magnetic members may be electro-magnets (not shown). In the
case of electro-magnets, there would be no moving parts on the outside of the container 2,
and a sensing device, such as Hall effect sensors, could be used to determine the direction
of movement of the magnetic material on the inside of the container 2. A microprocessor
could be used to alternate current in such a way that speed of the propeller 38 1s
controllable.

Preferably, the first casing 12 and the second casing 32 are detachably held together
solely by clamping the side wall 6 of the container 2 from opposite sides thereof by a
maghetic attraction force between the magnetic drive member 16 and the magnetic driven
member 36. Alternatively, as illustrated in Fig. 4, a support structure, such as a bracket
member 15, may be used to support the heavier first casing 12 in the event that the dnive
motor 18 is too heavy, such as i1f an AC induction motor were instead of a brushless DC
motor. In any case, the second casing 32 is detachably connected to the first side 6b of the

side wall 6 of the container 2 solely by the magnetic attraction between the magnetic drive
member 16 and the magnetic driven member 36. The rotation of the drive motor 18 causes
corresponding rotation of the propeller 38 due to the magnetic coupling between the

magnetic drive member 16 and the magnetic driven member 36.

13
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Moreover, the first casing 12 and the second casing 32 automatically come into
coaxial alignment by virtue of the magnetic attraction provided by the magnetic assemblies
14 and 34 communicating magnetically with each other. The first casing 12 and the second
casing 32 are prevented from rotating and held against gravity by means of at least one first
fricion member 44 attached to an inner face 12a of the first casing 12 facing the first side 6a
of the side wall 6 of the container 2, and at least one second friction member 46 attached to
an outer facg 12b of the second casing 32 facing the second side 6b of the side wall 6 of the
container 2. The friction members 44 and 46 are made from material with a relatively high
friction coefficient and preferably are formed from a resilient material.

Fig. 5 depicts the fluid pump assembly 10 in accordance with the second exemplary
embodmmnent of the present invention, used in combination with the container 2. The fluid

pump assembly 52 comprses a first casing 12 disposed outside the container 2 and housing a

first magnetic assembly 54 operatively associated with a drive motor 18, and a second casing
32 dispdsed inside the container 2 submersed within the liquid 7 and housing a second
magnetic assembly 56 operatively associated with an propeller 38.

The first magnetic assembly 54 includes a rotatable magnetic drive member 16 and at
least one first clamping magnet 55. The magnetic drive member 16 is mounted within the
first casing 12 for rotation about an axis 17 and drivingly coupled to the drive motor 18 by a
drive shaft 20. The at least one first clamping magnet 55 is secured to the first casing 12.
Preferably, the at least one first clamping magnet 55 includes a plurality of first clamping
magnets 35 at least partially imbedded into an inner face 12a of the first casing 12 facing the
first side 6a of the side wall 6 of the container 2. Similarly, the second magnetic assembly 56

includes a rotatable magnetic driven member 36 and at least one second clamping magnet 57.
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The magnetic driven member 36 is mounted within the second casing 32 for rotation about
an axis 37 and drivingly coupled to the propeller 38 by a driven shaft 40. The at least one
second clamping magnet 57 is secured to the second casing 32. Preferably, the at least one
second clamping magnet 57 includes a phurality of second clamping magnets 57 at least
partially imbedded into an inner face 32a of the second casing 32 facing the second side 6b
of the side wall 6. Alternatively, one of the clamping magnets 55 and 57 may be a metal
member made of a ferromagnetic matenal.

The ﬁtst casing 12 housing the first magnetic assembly 54, and the second casing 32
housing the second magnetic assembly 56 are detachably held together solely by clamping

the side wall 6 of the container 2 from opposite sides thereof by magnetic attraction between

the first and second clamping magnets 55 and 57, respectively. More specifically, the first
and second clamping magnets 55 and 57 provide sufficient magnetic attraction therebetween
to clamp the first casing 12 and the second casing 32 against the side wall 6 of the container
2 with sufficient force to support both casings 12 and 32 against gravity without the use
of mechanical aids. Alternatively, as illustrated in Fig. 6, a support structure, such as a
bracket member 15, may be used to support the heavier first casing 12 in the event that the
drive motor 18 is too heavy, such as if an AC induction motor were used instead of a

brushless DC motor. In any case, the second casing 32 is detachably connected to the fist
side 6b of the side wall 6 of the container 2 solely by the magnetic attraction force between

the magnetic drive member 16 and the magnetic driven member 36.
The rotation of the drive motor 18 causes corresponding rotation of the propeller 38
due to the magnetic coupling between the magnetic drive member 16 and the magnetic

driven member 36. Accordingly, the first and second clamping magnets 55 and 57 are
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magnetically stronger and physically larger than the magnets of the drive member 16 and
the dnven member 36. However, the mass of the rotating drive member 16 and the driven
member 36 are less, requiring a smaller motor to operate the pump assembly and places
less load upon the bearings and thus achieves a more efficient use of power.

Moreover, the first casing 12 and the second casing 32 automatically come into
alignment, also by means of the magnetic forces provided by the magnetic assemblies 14 and
34 communicating magnetically with each other. The first casing 12 and the second casing
32 are prevented from rotating and against gravity by means of at least one first friction
member 44 attached to an inner face 12a of the first casing 12 facing the first side 6a of the
side wall 6 of the container 2, and at least one second friction member 46 attached to an outer
face 12b of the second casing 32 facing the second side 6b of the side wall 6 of the container
2. The friction members 44 and 46 are made from material with a relatively high friction
coefficient and preferably are made of a resilient material.

As best shown in Fig. 7, a series of slots 100 extend longitudinally along casing 32
parallel to the axis of rotation 37 of propeller 38. A series of contoured openings 102 are

formed in the end 104 of casing 32. Also illustrated in Fig, 7 is nut 106 that secures propeller
38 to shaft 40.

We have found that the net magnet attraction should be at least 1.0 pound, preferably
at least 2.5 pounds and more preferably 4.5 pounds, in order to hold the casings in position
and withstand the effect of gravity. The net magnetic attraction is the magnetic attraction
attributable to the magnetic members 14, 34 and 55,57. Thus, the size of magnetic membezfs

and their magnetic strength may be reduced if the magnetic attraction between the clamping
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magnetic members 55,57 is increased. Reduced weight of magnetic members 14, 34 will
allow a relatively small motor 18 to be utilized.

From the foregoing description it is clear that the current invention describes a novel |
flmid pump kit and a fluid pump assembly in combination with a container providing a
magnetic drive coupling between a drive motor and an propeller of the pump assembly and
detachably connected to a wall of the container solely by magnetic attraction force between
first and second magnetic assemblies of the fluid pump assembly.

The present invention provides a number of advantages over the prior art, such as:

- Magnetic assemblies clamp entire pump assembly to a container wall; a second
casing of the pump within the container is self supporting.

- Rotating magnetic driven member dnves an propeller by which flow is outputted
perpendicular to the vertical barrier without redirection.

- A drive motor 1s extemnal to the liquid, eliminating the addition of heat to the
container, such as aquarium, through the pump.

- Rotating magnetic members feature at least two poles oriented in a two-
dimensional array, such as radially along a disc.

- Rotating parts are held a small distance away from the wall between the two
haives of the fluid pump assembly through the use of bearings.

- Wear components, 1n the form of the bearings, are supported by and transfer
axial force to the first and second casings of the fluid pump assembly.

The foregoing description of the preferred embodiments of the present invention has
been presented for the purpose of illustration in accordance with the provisions of the Patent

Statutes. It is not intended to be exhaustive or to limit the invention to the precise forms
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disclosed. Obvious modifications or variations are possible in light of the above teachings.
The embodiments disclosed hercinabove were chosen in order to best illustrate the principles
of the present invention and its practical application to thereby enable those of ordinary skill
in the art to best utilize the invention in various embodiments and with various modifications
as are suited to the particular use contemplated, as long as the principles described herein are
followed. Thus, changes can be made in the above-described mvention without departing

- from the intent and scope thereof. It 1s also intended that the scope of the present invention be

defined by the claims appended thereto.
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What is claimed is:

A fluid pump Kkit, comprising:
a magnetic drive member ¢coupled to a drive motor;
a first casing supporting said magnetic drive member;

a rotatable magnetic driven member coupled to a rotatable device for imparting

motion to a fluid; and

a second casing supporting said rotatable magnetic driven member;

said drive motor and said rotatable device being magnetically coupled to each

other by a magnetic attraction force between said magnetic drive member and said
rotatabie magnetic driven member for drivingly coupling said drive motor to said
rotatablc device; said magnetic drive member being spaced from said magnetic
driven member; said second casing being detachably securable to said first casing
solely by the magnetic attraction force between said magnetic drive member and
sald magnetic driven member sufficient to support said first and second casings in

a particular position without the use of mechanical aids.
The fluid pump kit as claimed in claim 1, further comprising a non-magnetic

spacer separating said magnetic drive member and said magnetic driven member

from one another.

The flud pump kit as claimed i claim 1, wherein said magnetic drive member is
axially aligned with said magnetic driven member.
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The fluid pump kit as claimed in claim 1, wherein said first casing houses sad
magnetic drive member therein and said second casing houses said maguetic

dniven member therein.

The fluid pump kit as claimed in claim 1, wherein said drive motor is an electric

motor.

The fluid pump kit as claimed in claim 1, wherein said magnetic drive and driven

members are discs.

The fluid pump as claimed in claim 6, wherein each of said magnetic drive and

driven members includes a plurality of magnetic poles.

The fluid pump kit as claimed in claim 7, wherein the magnetic poles are arrayed

in a two-dimensional array.

A combination of a fluid pump assembly and a container having a wall, said

pump assembly comprising:
a first casing engaging said wall of said container;

a magnetic drive member mounted to said first casing, said magnetic drive

member coupled to a drive motor disposed exteriorly of the container on a first
side of the wall:

a second casing disposed interiorly of saxd container on a second side of said wall;

and
a rotatable magnetic driven member mounted to said second casing and spaced

from said wall inside said container, said rotatable magnetic driven member

coupled to a rotatable device for circulating a fluid in response to rotation thereof;
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said magnetic drive member being spaced from and magnetically coupled to said
magnetic driven member by a magnetic attraction force for impearting a rotary
driving force of said drive motor to said rotatable device; said second casing and
associated magnetic driven member being detachably securable to said first casing
and associated magnetic drive member solely by the magnetic attraction force
between said magnetic drive member and said magnetic driven mocmber sufficient
to support said second casing and said magnetic driven member to said wall in a
particular position without the use of mechanical aids.

The combination as claimed in claim 9, further including a bracket member
suspended from said container supporting said first casing only.

The combination as claimed in claam 9, wherein said magnetic drive member is

axially aligned with said magnetic driven member.

The combination claimed m claim 9, wherein a shroud is mounted about said

rotatable device.

The combination as claimed in claxm 12, wherein said shroud includes a plurality
of slots formed in a sidewall thereof and a plurality of openings in an end thereof

proximate said rotatable device.

The combination as claimed in claim 9, further comprising a mechanical support

for mechanically supporting said magnetic driver and first casing on said wall.
The method of circulating fluid within a container, comprising the steps of:

providing a first casing having a rotatable magnetic drive member coupled to a

drive motor;
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providing a second casing having a rotatable device for circulating a fluid in

response to rotation thereof coupled to a rotatable magnetic driven member;

providing a contaier baving a fluid therein;

positioning the first casing on a wall of a container and positioning the second
casing on an interior side of the wall of the container within the fluid in coaxial
alignment with the first casing and allowing the casings to remain in alignment
solely as a result of a magnetic attraction force between the rotatable magnetic
drive and driven members sufficient to support at least the second casing against

gravity without the use of mechanical aids:
operating the drive motor and thereby causing the rotatable magnetic drive

member to rotate for thereby causing cooperating rotation of the rotatable

magnetic driven member and of the rotatable device.
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