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This invention provides a device for magnetically treating a fluid, particularly hydrocarbon fuels. The device provided by
this invention is a simplifed device which is effective because of the use of flat circular magnets (4, 5, 21, 42) having an opening in
the center of the magnets. The device is configurated so that the fuel passes only through the center opening in the magnet (4, 5,
21, 42) and is thereby uniformly treated by the uniform focused field in the center of the circular magnet. The magnetic field is
further focused and intensified by the use of pole plates (10, 23, 43) which are also circular having a circular opening (10) in the
center wherein the pole plate circular opening (10, 24) is smaller than the circular opening (9, 22) in the flat circular magnet. In
one form this invention provides an inline device where the fluid passes through the device and through the center openings in the
magnets. In another form the device is an assembly of circular magnets (42) adapted to receive a nonmagnetic conduit (41)
through the center openings in the circular magnets and pole plates (43) whereby the fluid is passed through the nonmagnetic

conduit (41).
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DEVICE FOR MAGNETICALLY TREATING A FLUID

Field of the Invention
This invention relates to the field of apparatus

for magnetic treatment of fluid hydrocarbon fuels.

Background of the Invention

There have been numerous magnetic devices proposed
for the treatment of fuel to promote more efficient
combustion, better efficiency and reduced emissions.
For example, such devices are disclosed in U.S.
3,830,621 to Miller; U.S. 4,188,296 to Fujita; U.S.
4,569,737 to Sakata; and U.S. 4,716,024 to Pera. 'other
devices for magnetic treatment of fuels are disclosed
in the published Japanese patent applications 57/122216
of Akai; 58/71993 of Hori; and 58/225189 of Katayama.
Similar magnetic devices are disclosed in U.S. patents
4,265,746 to Zimmerman, et al.; U.S. 4,265,754 to
Menold; and U.S. 4,265,755 to Zimmerman, for treatment

of water.

While the devices disclosed in the above patents
and published applications have varying degrees of

effectiveness for their intended uses, the devices and
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system disclosed therein are unduly complex and costly
to manufacture and use. There is a need for a device
for magneticaily treating fuels, which is simpler in
construction and use and which is more effective.
Therefore, it is an objective of this invention to
provide a simplified device for the magnetic treatment
of fuels while also increasing the effectiveness of the

device.

Summary of the Invention

This invention provides a device for magnetic
treatment of fluid fuels which is lower in cost, more

practical to use and is more effective.

In one aspect, this invention is a device for
magnetically treating a fluid comprising a nonmagnetic
housing having fluid inlet and outlet ports, a circular
magﬁet body having a circular opening at the center
thereof and being positioned in the housing whereby the
fluid flow is restricted to a path from the inlet port
through the opening at the center of the magnet body to
the outlet port.

In another as@ect, this invention is such a device
wherein the magnet body comprises a plurality of flat

circular magnets positioned adjacent to each other.
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In another aspect, this invention is such a de§ice
wherein the magnet body comprises two or more flat
circular pole plates each having a circular opening at
the center and each posifioned between two adjacent
magnets so as to restrict the fluid flow to a path
through the openings at the center thereof, wherein the
outside diameter of the circular pole plates
substantially corresponds to that of the circular
magnets and the diameter of the opening at the center
of the pole plates is smaller than the diameter of the

opening at the center of the magnets.

In another aspect, this invention is such a device
wherein the magnet body comprises a flat circular pole
plate positioned on each end of the magnet body so as
to restrict the fluid flow to a path through the
openings at the center thereof, wherein the outside
diameter of the circular pole plates substantially
corresponds to that of the circular magnets and the
diameter of the opening at the center of the pole
plates is smaller than the diameter of the opening at

the center of the magnets.

In another aspect, this invention is a device for
magnetically treating a fluid comprising a circular
magnet body having a circular opening at the center

thereof adapted to receive therethrough a nonmagnetic
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conduit through which the fluid passes, wherein the
ﬁagnet body comprises a flat circular pole plate
positioned on each end of the magnet body or comprises
a plurality of flat circular magnets and a plurality of
pole plates each positioned between two adjacent
magnets and wherein the outside diameter of the
circular pole plates substantially corresponds to that
of the circular magnets and the diameter of the opening
at the center of the pole plates is smaller than the

diameter of the opening at the center of the magnets.

In another aspect, this invention is an assembly

for magnetically treating a fluid comprising a circular

magnet body having a circular opening at the center
thereof and a nonmagnetic conduit positioned in and
extending through said opening through which the fluid
passes. 1In this aspect of the invention, the magnet
body can also have pole plates positioned on the ends
thereof or in the body thereof between the flat

circular magnets as described above.

Brief Description of the Drawings

Fig. 1 shows an exploded prospective view of one
embodiment of this invention comprising a magnet body

and pole plates on the ends of the magnet body.
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Fig. 2 is a side view of a magnet body of the
present invention showing pole plates positioned

between the flat circular magnets in the magnet body.

Fig. 3 shows a cross section detail of the
relative sizing of the circular openings at the centers
of the flat circular magnets and the flat circular pole

plates.

Fig. 4 is an illustration of an embodiment of the

assembly aspect of the present invention.

Description of the Invention

This invention is based upon the discovery that
the magnetic treatment of liquid or gaseous hydrocarbon
fuels can be effectively accomplished by a simple and
low-cost device by employing the unique features and
properties of flat circular magnets. It has been found
that the devices of this invention employing the flat
circular magnets are effective for treating fluid
hydrocarbon fuels without involving the complexity of

and consequently the cost involved in previous devices.

This invention is based upon the realization that
the flat circular magnet shape provides a very focused
but uniform magnetic field in a circular opening in the

center portion of the flat circular magnet. Therefore,
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the devices of tﬁis invention are designed to provide
effective treatment of fuels by passing the fuels only
through the circular opening in the center of the flat
circular magnet. The de&ices of this invention thereby
provide very uniform magnetic treatment of the fuel.

It has been found that it is unnecessary and, in
general, undesirable to pass the fluids through other
portions of the magnetic fields associated with or
surroundihg the flat circular magnet because that

results in non-uniform treatment of the fuel. T have

- found that passing the fuel through the uniform,

focused magnetic field in the opening at the center of
the flat circular magnet provides more uniform and

effective treatment of the fuel.

In its basic aspect, the device of the present
invention comprises a nonmagnetic housing containing a
circular magnetrbody positioned together so that the
fuel passing through the inlet port of the housing is
restricted to follow a path through the circular
openingrin the center of the circular magnet body then
exit from the device through the outlet port of the
housing. This basic aspect is illustrated by the
embodiment shown in Fig. 1, which has nonmagnetic
housing 1 comprising inlet port 2 and outlet port 3
with flat circular magnets 4 and 5 adapted to fit into

housing 1. The housing also has end piece 8 adapted to

-~
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mate with housing 1 to close the housing and hold the
magnets in the desired position to provide the
restricted flow path through the céntér openings in the
circular magnets. End piece 8 can be sealed to
housing 1 by any desired means, such as threads,

adhesives, and the like.

When assembled, this embodiment provides a device
where the fluid flow is restricted to pass through
inlet port 2 through the circular openings 9 in magnets
4 and 5 and exit through outlet port 3. Fig. 1 also
shows a preferred embodiment comprising pole plates 10
which may be positioned on each end of the magnet body
which is made up of magnets 4 and 5. Pole plates 10
comprise ferromagnetic materials such as iron. When in
position on each end of the magnet body the pole plates
provide a focusing of the magnetic field strength into
the circular openings 11 in the pole plates 10, which
intensifies the magnetic field through which the fluid
passes. However, because of the circular configuration
of the magnets and pole plates, the magnetic field in
each center opening is uniform, at least radially,
which provides the desired uniform treatment of the
fluid. This preferred configuration of the magnet
body, i.e., including the pole plates, further enables
the more effective treatment of fuel with the simple,

low cost device of this invention.



WO 90/06809 - PCT/US89/05639

10

15

20

If desired the magnet body may have a plurality of
magnets, as shown in Fig. 1, with or without a
plurality of pole plates 10, as shown in Fig. 1, or may
simply comprise a single circular magnet in the
housing. The selection and make up of the magnet body
will be determined by the desired treatment for a

particular fluid, flow rates and the like.

Optionally, gaskets or O-rings may be used in the
arrangement of the mégnets and pole plates to effect
the desired seal between the magnets, plates, housing
and end piece to provide the desired restricted flow
path for the fuel through the openings at the center of
the circular magnets and any pole plates that are
present. It is to be understood that other housing
configurations and designs may be used in accordance
with this invention and that the embodiment shown here
is merely an example of how the restricted flow path
through the center of the circular magnets can be

achieved.

As used herein, the term "magnet" means either a

permanent magnet or an electromagnet which provides a

'desired magnetic field. The term "nonmagnetic" means

any material such as plastic, aluminum, rubber, certain

stainless steels and other materials which are not
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attracted to or affected by the magnet or magnetic
field. The term "magnetic" means a material, such as a
ferromagnetic metal, which is attracted and affected by

the magnetic field produced by the magnet body.

In an illustration of an alternative embodiment of
the present invention, Fig. 2 shows the magnet body
made up of a plurality of flat circular magnets 21
having circular openings 22 at in the center of each
and pole plates 23 positioned between and alternating
with the flat circular magnets. While Fig. 2 only
illustrates 3 flat circular magnets and 2 pole plates,
it is to be understood that the device of this
invention can be constructed to provide any degree of
power or intensity of the magnetic field by increasing
the size and/or number of the circular magnets and/or

pole plates.

Fig. 3 illustrates another preferred feature of
the pole plate aspect of the invention in that the
diameter of the circular opening in the center of each
pole plate is smaller than the diameter of the circular
opening in the center of the circular magnets. The
extension of the pole plates at the center opening
beyond the surface of the magnets serves to intensify
and focus the magnetic field in the circular opening at

the center of the pole plate.
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It is believed that the unusual- effectiveness of
the devices of this invention is made possible by the
uniform nature of the focused magnetic field of the
circular magnefs which have the circular opening at the
center thereof. It is further believed that the
effectiveness of the devices of this invention are
enhanced by the presence of the pole plates having the
same circular configuration as the circular magnets and
where the surfaces of the pole plates extends inwardly

toward the center beYond the surfaces of the magnets.

Fig. 3 shows in cross-section a detail of the
circular magnets 21 and a pole plate 23 and illustrates
that the circular openings 22 in the magnets are larger

in diameter than opening 24 in the pole plate 23.

Fig. 4 illustrates-another aspect of this
invention which is an assembly comprising the magnet
body 40 and a ndnmagnetic conduit 41 through which the
fﬁel is passed through the conduit and consequently
through the magnetic field in the circular opening in
the center of the magnét body. The magnet body
illustrated in this embodiment comprises flat circular
magnéts 42 and optional but preferred pole pieces 43
held in position by holder means 44. The nonmagnetic

conduit serves to cause the fuel to flow through the

o
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center circular opening of the magnet body and thus
through the focused magnetic field in the opening at
the center of the magnet body, which magnetié field is
not changed or distorted-by the nonmagnetic conduit

being present therein.

It has been found that when the magnets are
adjacent to each other, with or without the pole plates
positioned on the ends of the magnet body as
illustrated in Fig. 1, it is not important what the
respective position of the magnet poles are with
respect to each other. It is preferred, howevér; that
opposite poles, i.e., north and south, be adjacent to
each other. However, when pole plates are positioned
between the flat circular magnets as illustrated in
Fig. 2, like poles must be positioned on opposite sides
of each pole plate as illustrated in Fig. 2. It has
been observed that the flow of fuel in either direction
through the center of any particular circular magnet
body according to this invention is effective. It has
also been observed that any strength of magnet has some
effectiveness on the fuel being treated, however, it is
preferred to have magnet strength in the range of at
least 100 gauss and preferably at least about
300 gauss, and more preferably at least about

500 gauss.
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‘As an example of the unexpected effectiveness of

the present invention, a device as illustrated in

w»

Fig. 1 having a magnet body comprising 3 flat circular

magnets having outside diameter of 1 1/8 inch (2.86 cm) *

and a 3/8 inch (0.95 cm) diameter circular opening in

- the center. The thickness of each circular magnet was
1/4 inch (0.64 cm). Two ferromagnetic pole plates were

- positioned between the magnets as shown in Fig. 2; they

were 1/8 inch (0.32 cm) thick, 1 1/8 inch (2.86 cm) in
diameter with,é 5/16 inch (0.79 cm) circular opening in
the center. The 3 magnets énd 2 po;e plates were
assembled in an aluminum housing whereby the magnets
and plates were positibned in the housing so that the

fuel entered inlet 2 passed through the circular

openings in the center of the 3 magnets and the 2 pole

plates and exited through outlet 3. This device was

- installed on a Mack truck containing a Detroit/sv-92

diesel engine. The truck was tested on a dynamoneter
before and after the installation of the above device
in the fuel line leading to the diesel engine. The
dynamoneter tests showed that the truck produced a 19%
increase in horse power and produced a 51.5% decrease
in smoke emission after the above device was installed

in the engine fuel line. -

I
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WHAT IS CIAIMED IS:
1 1. A device for magnetically tteating a fluid

2 comprising a nonmagneticrhousing having fluid inlet and
3 outlet ports, a circular magnet body having a circular
4 opening at the center thereof and being positioned in
5 the housing whereby the fluid flow is restricted to a
6 path from the inlet port through the opening at the
7 center of the magnet body to the outlet port,wherein
8 the magnet body comprises a plurality of flat circular
9 magnets positioned adjacent each other so as to
10 restrict the fluid flow to a path through the openings

11 at the center thereof.

1 2. A device according to Claim 1 wherein the

2 magnet body comprises two or more flat circular

3 magnetic pole plates each having a circular obening at
4 the center and each positioned between two adjacent

5 magnets so as to restrict the fluid flow to a path

6 through the openings at the center thereof.

1 3. A device according to Claim 2 wherein the

2 outside diameter of the circular magnetic pole plates
3 substantially corresponds to that of the circular

4 magnets and the diameter of the opening at the center
5 of the pole plates is smaller than the diameter of the

6 opening at the center of the adjacent magnets.
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4. A device according to Claim 1 wherein the

'magnet body comprises a flat circular magnetic pole

24

plate positioned on each end of the magnet body so as

to restrict the fluid flow to a path through the

-l

openings at the center thereof.

‘5. A device according to Claim 4 wherein the
outside diameter of the circular magnetic pole plates
substantially corresponds to that of the circular
magnets and the diameter of the opening at the center
of the pole plates is smaller than the diameter of the

opening at the center of the adjacent magnets.

6. A device for magnetically treating a fluid
comprising a circular magnet body having a circular
opening at the center thereof adapted to receive
theréthrough a nonmagnetic conduit through which the

fluid flow is restricted, wherein the magnet body

comprises a flat circular magnetic pole plate

positioned on each end of the magnet body or comprises
a plurality of flat circular magnets and a plurality of

flat circular magnetic pole plates each positioned

~between two adjacent magnets and wherein the diameter

of the opening at the center of the pole plates is

(@

smaller than the diameter of the opening at the center

of the adjacent magnets. i}
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1 7. An assembly for magnetically treating a fluid
2 comprising a circular magnet body héving a circular

3 opening at the center thereof and a nonmagnetic conduit
4 positioned in and extending through said opening

5 adapted to carry a fluid the circular opening at the

6 center of the circular magnet body,wherein the magnet
7 body comprises a flat circular magnetic pole plate

8 positioned on each end of the magnet body or comprises
9 a plurality of flat circular magnets and a plurality of
10 flat circular magnetic pole plates each positioned
11 between two adjacent magnets. '

1 8. An assembly according to Claim 7 wherein the

2 outside diameter of the flat circular pole plates

3 substantially corresponds to that of the circular

4 magnets and the diameter of the opening at the center
5 of the pole plates is smaller than the diameter of the
6 opening at the center of the magnets.

1 9. An assembly according to Claim 7 wherein the

2 diameter of the opening at the center of the pole

3 plates is smaller than the diameter of the opening at

the center of magnets.
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