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Title: FLUID ADDITIVE DELIVERY SYSTEMS

FIELD OF THE INVENTION
The present invention relates to fluid additive delivery systems for
allowing a fluid such as oil to come into contact with a fluid additive gel to

cause one or more additive components in the gel to be slowly released into
the fluid.

BACKGROUND OF THE INVENTION

Specially formulated slow-release fluid additives that provide for the
slow release of additives into a fluid such as oil to meet certain performance
requirements of the fluid are generally known. In some, the additives are
incorporated into thermoplastic polymers which slowly dissolve into the fluid.
In others, the additives are incorporated into polymers which are oll-
permeable at elevated temperatures. In still others, the additives are
incorporated into particles which are fluid-insoluble but fluid-wettable. In still
others, fluid soluble solid polymers are provided, with or without additional
additives being incorporated into the polymers.

Although these slow-release fluid additives are capable of introducing
additives in the fluid being conditioned, it has been discovered that fluid
additive gels can be used more effectively to provide for the slow release of
additives into a fluid such as lubricant additives into an oil. In particular, it
has been found that fluid-soluble additive gels slowly dissolve to their
component fluid additive parts when contacted by the fluid. Examples of
such fluid additive gels are disclosed in U.S. Patent Applications Serial No.
10/196,441, filed July 16, 2002, Serial No. 10/603,644, filed June 25, 2003,
Serial No. 10/603,894, filed June 25, 2003 and Serial No. 10/603,517, filed
June 25, 2003.

There is a need for fluid additive delivery systems that allow for the
desired contact of the fluid with these fluid additive gels to cause one or
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more components of the additives in the gels to be slowly released into the

fluid.
SUMMARY OF THE INVENTION

The present invention is for fluid additive delivery systems that allow
contact of a fluid being conditioned with any desired form of a fluid additive

gel to cause one or more components of the additives in the gel to be slowly

- released into the fluid.

In accordance with one aspect of the invention, the fluid additive
delivery system includes a container for the fluid additive gel having one or
more openings that allow at least some of the fluid to come into contact with
the fluid additive gel for the slow release of one or more gel additive
components into the fluid.

In accordance with another aspect of the invention, the fluid additive
delivery system may provide for direct flow of the fluid onto the fluid additive
gel for faster dissolution of the components of the additives into the fluid.

In accordance with another aspect of the invention, the fluid additive
system may provide for indirect flow of the fluid onto the fluid additive gel to
provide for relatively slow diffusion of one or more components of the
additives into the fluid.

In accordance with another aspect of the invention, the container for
the fluid additive gel may be mounted between a conventional fluid filter and
the surface of a device to which the filter is normally mounted.

In accordance with another aspect of the invention, the container for
the fluid additive gel may be contained in a separate housing for ease of
removal and replacement of the container with another container containing
a new supply of the fluid additive gel.

In accordance with another aspect of the invention, the rate of fluid
flow into or through the fluid additive gel container may be varied to vary the
rate of dissolution of one or more components of the additives into the fluid.

In accordance with another aspect of the invention, one or more fluid
additive gel containers may be mounted inside a canister type housing

having inlet and outlet passages for the flow of fluid through the housing and
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around the containers which may have one or more openings or passages
that allow the fluid to contact the fluid additive gel inside the containers.

In accordance with another aspect of the invention, the fluid additive
gel container may comprise an insert that may be placed inside a fluid filter
for contact of the fluid with the fluid additive gel through one or more
openings or passages in the insert.

In accordance with another aspect of the invention, the fluid additive
gel container may be associated with a filler cap that is used to close off the
fill opening of a reservoir containing the fluid to be conditioned.

In accordance with another aspect of the invention, the fluid additive
gel container may be associated with a drain plug that is used to close off a
drain opening of a reservoir containing the fluid to be conditioned.

In accordance with another aspect of the invention, the fluid additive
gel container may be permanently mounted inside a reservoir for the fluid.

The fluid additive delivery system of the present invention can be
used to condition the fluid in any lubricated mechanica!l systems including
but not limited to those in internal combustion engines, natural gas engines,
stationary engines, metal working coolant systems, industrial lubricated
systems, oil or fuel filters, hydraulic systems and transmission systems and
the like.

BRIEF DESCRIPTION OF THE DRAWINGS

The present invention may be more readily understood by reference
to the following drawings in which:

Figure 1 is an exploded schematic longitudinal section through one
form of fluid additive delivery system of the present invention including a
container for the fluid additive gel fitted inside a housing which may be
removably attached to the base plate of a fluid filter;

Figures 2 and 3 are schematic longitudinal sections through other
forms of containers for the fluid additive gel fitted inside a housing which may
be removably attached to a fluid filter similar to the housing shown in Figure
1,
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Figure 4 is a top plan view of the fluid additive gel container and
housing of Figure 3;

Figure 5 is a schematic longitudinal section through another fluid
additive delivery system of the present invention including a housing
containing the fluid additive gel which has a longitudinal recess at one end
for at least partially receiving a fluid filter when attached thereto for use In
situations where because of space constraints, the combined length of the
housing and fluid filter must be shorter,;

Figures 6-8 are schematic longitudinal sections through other fluid
additive delivery systems of the present invention including different forms of
containers for the fluid additive gel mounted inside a canister housing having
inlet and outlet passages for the flow of fluid through the canister;

Figure 9 is a schematic longitudinal section through another fluid
additive delivery system of the present invention including an insert type
container for the fluid additive gel shown placed within the fluid flow passage
of a fluid filter downstream of the filter element;

Figures 10-18 are schematic perspective views of different fluid
additive gel container inserts of the present invention;

Figure 19 is a schematic perspective view of fluid additive delivery
system of the present invention including a container or holder for the fluid
additive gel incorporated in a filler cap used to close off the fill opening of a
reservoir containing the fluid;

Figures 20 and 21 are perspective views of other fluid additive gel
containers of the present invention;

Figure 22 is a schematic perspective view of another fluid additive
delivery system of the present invention including a bag-like container for the
fluid additive gel connected to a drain plug used to close off a drain opening
of a reservoir containing the fluid; and

Figure 23 is a schematic perspective view of another fluid additive
delivery system of the present invention including a gel container

permanently mounted inside a reservoir for the fluid.
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DETAILED DESCRIPTION

The fluid additive delivery systems of the present invention provide for
the desired contact of a fluid being conditioned with a fluid additive gel to
cause one or more components of the additives in the gel to be slowly
released into the fluid as described hereafter. The fluid additive delivery
systems of the present invention can be used to condition the fluid in any
lubricated mechanical systems including but not limited to those in internal
combustion engines, natural gas engines, stationary engines, metal working
coolant systems, industrial lubricated systems, oil or fuel filters, hydraulic
systems and transmission systems and the like. Examples of fluid additive
gels that may be delivered using the fluid additive delivery systems of the
present invention are disclosed in U.S. Patent Applications No. 10/196,441,
filed July 16, 2002, Serial No. 10/603,644, filed June 25, 2003, Serial No.
10/603,894, filed June 25, 2003 and Serial No. 10/603,517, filed June 25,
2003.

Referring now in detail to the drawings, wherein the same reference
numbers are used to designate like parts, and initially to Figure 1, there is
shown one form of fluid additive delivery system 1 in accordance with the
present invention including an intermediate adaptor housing 2 which is
mountable between a fluid filter mounting surface of an engine block or other
device (not shown) and a fluid filter 3 such as an oil filter. Adaptor housing 2
includes an inner hollow tube 4 for fluid flow that may be externally threaded
at one end 5 for sealed attachment of an end wall 6 of the adaptor housing
with the base plate 7 of fluid filter 3 by spinning the externally threaded end 5
of the hollow tube into a threaded opening 8 in the filter base plate. The
other end 9 of hollow tube 4 may be internally threaded for sealed
attachment of adaptor housing 2 to a mounting surface by spinning the
internally threaded end 9 onto an externally threaded hollow tubular fitting on
the mounting surface (not shown).

A container 16 containing any desired form of the fluid additive gel 15
may be placed in the void space 17 of adaptor housing 2 between inner
hollow tube 4 and the outer side wall 18 of the adaptor housing as
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schematically shown in Figure 1 before attaching the adaptor housing to the
mounting surface of the device and attaching the fluid filter to the adaptor
housing. Fluid from the device will flow in the direction of the arrows past the
gel container 16, which may have one or more openings therein such as
open end 19, and out through a plurality of outlet openings 20 in the adaptor
housing end wall 6 and into the fluid filter through a plurality of inlet openings
21 arranged in a circular pattern in the filter base plate. The inner surface of
side wall 18 of adaptor housing 2 may have an undercut 22 to create a flow
path 23 for the fluid around the gel container 16. Also the outlet openings 20
in end wall 6 of the adaptor housing may be inwardly angled as shown in
Figure 1 to match up with the inlet openings 21 in filter base plate 7 when
fluid filter 3 is attached to adaptor housing 2.

The fluid entering fluid filter 3 will pass through filter element 25 which
may be fabricated of any suitable filtering medium and then back out through
the threaded outlet opening 8 in filter base plate 7 and through inner hollow
tube 4 in adaptor housing 2 for return to the engine block or other device.
The direct flow of fluid across the gel at the open end 19 of the gel container
16 as shown in Figure 1 will result in the relatively fast dissolution of the fluid
additive components into the fluid.

If desired, the end 19 of gel container 16 may be closed off by an end
cap or cover plate 26, and one or more slots or openings 27 may be
provided in the side wall 28 of the container above the gel level 29 in the
container 16 as shown in Figure 2. This provides for indirect flow of the fluid
past the gel in the container by allowing some of the fluid to enter the
container through the openings 27 and dissolve selected components of the
additives in the gel which slowly diffuse out through the openings and are
then carried off by the fluid flow in the flow path 23 around the container.

One or more openings 30 may also be provided in the container cover
26 to provide for increased flow of fluid into and out of the container as
shown in Figure 3. The number, size and location of the openings 30 in

cover 26 and openings 27 in the container side wall 28 will determine the
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rate of flow of the fluid past the gel inside the container and thus the rate of
dissolution of the components of the additives into the fluid.

This flow rate may be varied as by attaching a diverter plate 31 having
one or more openings 32 therein to the outlet end 9 of the inner tube 4 in
overlying relation to the gel container cover plate 26. The inner tube 4 and
adaptor housing 2 including outer side wall 18 and end wall 6 may be of a
two-piece construction as shown in Figure 3 to permit indexing of the
adaptor housing relative to the inner tube and thus the diverter plate 31
carried thereby. Also gel container 16 may be pinned to the housing at 35
as further shown in Figure 3. Accordingly, controlled indexing of the adaptor
housing 2 relative to the inner tube 4 will cause a change in the amount of
overlap of one or more holes 32 in diverter plate 31 with one or more
openings 30 in the gel container cover plate 26 as schematically shown in
Figure 4 to direct fluid flow in varying proportions through and around the
container to vary the rate of dissolution of the components of the additives
into the fluid. A rate indicator 34 of any suitable type may be provided in the
outer wall 18 of adaptor housing 2 to provide a visual indication of the rate of
dissolution of the additives into the fluid as by detecting the indexed position
of the adaptor housing 2 relative to the inner tube 4 and thus the amount of
overlap between the holes 32 in diverter plate 31 and the holes 30 in the gel
container cover plate 26.

Figure 5 shows another fluid additive delivery system 40 of the
present invention including an intermediate adaptor housing 41 for the fluid
additive gel 15 that is adapted to be mounted between a fluid filter 3 and a
mounting surface of an engine block or other device similar to the adaptor
housing 2 of Figures 1-4. However, the adaptor housing 41 shown in Figure
5 is made wider than the filter 3 and includes a longitudinal recess 42 at one
end of its outer wall 43 for at least partially receiving the filter when attached
to the externally threaded end 5 of the housing inner tube 4 for use In
situations where because of space constraints, a longer combined length of

the adaptor housing and filter is prohibitive but an increase in circumferential

size of the adaptor housing is not.
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One or more containers containing any desired form of fluid additive
gel may also be placed in a canister-like housing that may be used to add
one or more components of the fluid additive gel to the fluid at different
locations in a system. Figures 6-8 show a fluid additive system 50 of the
present invention including a canister-like housing 51 that is closed at one
end 52 and has a removable lid 53 at the other end 54 which when removed
permits one or more gel filled containers to be mounted inside the canister.
Figure 6 shows a cartridge-like container 55 which may be open at one end
56 for filling with a matrix of desired components which make up the gel 15.
The other end 57 of container 55 may be closed and have a lid 58 or the like
threaded thereon to aid in locating the other end between suitable guides 59
on the closed end of the canister. Similar guides 59 may be provided on the
canister lid 53 for locating the open end of the container within the canister
when the canister lid is secured in place. A suitable compression seal 60 or
the like may be provided between the lid 53 and open end of the container
for sealing off the open end inside the canister.

One or more openings 61 may be provided in the container for
contact of the gel 15 by the fluid as it flows into and out of the canister
through inlet and outlet passages 62 and 63 on opposite sides adjacent
opposite ends thereof. The size, number and location of the openings 61 in
container 55 will determine the amount of surface area of the fluid additive
gel contacted by the fluid passing through the canister and thus the rate of
dissolution of one or more components of the additive gel into the fluid. A
metering valve (not shown) may be provided for controlling the amount of
fluid flow through the canister.

Figure 7 shows a plurality of shorter cylindrical shaped containers 65
stacked one on top of another inside canister 51. For indirect flow of the
fluid past the gel, the open ends of the containers may be closed as by lids
63, and one or more holes 64 may be provided in the sides of the containers
above (or below) the level of the gel 15 inside the containers as

schematically shown in Figure 7 to allow some of the fluid to enter the
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containers through the holes for dissolving one or more components of the
gel which slowly diffuse into the fluid flowing around the containers.

For direct flow of the fluid past the gel 15 for faster delivery of one or
more additive components of the gel to the fluid, one or both ends of the
containers 65 may be left open and open spaces 66 provided between the
containers to allow the fluid to flow across the gel in the containers as
schematically shown in Figure 8.

Figure 9 shows another fluid additive delivery system 70 of the
present invention including an insert type container 71 for the fluid additive
gel 15 which may be placed directly within the return fluid flow path in the
open center 72 of a fluid filter 3 downstream of the filter element 25 as
schematically shown in Figure 9. Insert 71 may have one or more openings
73 at the ends and/or along the sides to provide sufficient surface area of the
additive gel for contact by the fluid to obtain a desired release rate of the
components of the additives into the fluid.

The openings 73 may be incorporated into the insert 71, for example,
by the use of perforated rigid materials such as plastic, by use of a mesh or
screen, or by the introduction of holes or slots as by drilling or machining
either before or after the additive material is introduced into the inserts.
Figure 10 shows an insert 71 with multiple drilled holes 73; Figure 11 shows
the holes 73 formed by perforating an insert 71 made out of a rigid material;
Figure 12 shows holes 73 formed by slits in the sides of an insert; and Figure
13 shows holes 73 formed by making the insert out of a mesh or screen 795.
Figures 14 and 15 show inserts 71 that may be open at one or both ends 76
and 77. Also, the open end or ends may be fluted as shown in Figure 15 to
help prevent the gel from sliding out of the insert.

A plurality of axially spaced holes 73 may also be provided in the side
of the insert 71 as shown in Figure 17. Also axially extending,
circumferentially spaced slots 73 may be provided in the side of the insert 71
as shown in Figure 18. Moreover, one or more smaller weep holes 78 may
be provided In the sides of the inserts 71 adjacent an open end 76 thereof to

allow for some flow of fluid through the inserts when the gel 15 at the open
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end erodes below the level of the weep holes. Further, a portion of the
additive gel 15 may be exposed to the fluid by removing a portion of the
length of the insert 71 as schematically shown in Figure 16 after the additive
material has gelled inside the insert.

If additive is introduced into the inserts after the holes are formed in
the inserts, a blocking film (not shown) may be used to prevent the flow of
additive out of the inserts until the additive material is gelled. This film can
be removed after gelling but before use of the inserts, or if the film is made of
a material which will dissolve in the fluid, the film may be left on the inside or
outside of the inserts.

Figure 19 shows another fluid additive delivery system 79 of the
present invention including a cartridge type insert 80 containing any desired
form of fluid additive gel 15 inserted into a filler cap 81 used to close off the
fill opening 82 of a reservoir 83 containing the fluid to be conditioned. Filler
cap 81 may have a closable access opening in the outer end thereof through
which the gel containing insert 80 may be inserted and retained in place by a
flange 89 on the inner end of the insert. The length of the insert exposed to
the fluid may vary as may the size, number and placement of the holes 84 in
the side and/or end walls of the insert for varying the surface area of the gel
exposed to the fluid in the reservoir. Filler cap 81 may be designed to
accept a new cartridge insert 80 whenever the gel needs to be replenished.
Alternatively, the cartridge insert 80 may be refilled by unplugging the access
opening and injecting additional fluid additive gel into the insert using an
injector type gel container 85 such as shown in Figure 20. Further, if desired
an injector type gel container 85 may be used to inject gel 15 directly into the
reservoir 83 through the fill hole 82 after the filler cap 81 has been removed
therefrom. The gel will slowly dissolve in the fluid over time, replenishing the
additives in the fluid.

Cartridge insert 80 may have openings or holes similar to the
openings or holes in the inserts shown in Figures 10-18. Alternatively the
cartridge insert may be in the form of a compression spring 86 such as

shown in Figure 21 which when compressed will provide a substantially

10
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closed compartment inside the spring that can be filled with additive material
and kept compressed until the additive material is gelled. After gelling, the
spring 86 can be allowed to expand, which creates spaces 87 between the
spring turns 88 for exposing the gel 15 inside the spring to the fluid inside
the reservoir when inserted into the reservoir fill opening and held in place by
the filler cap 81.

Figure 22 shows another fluid additive delivery system 90 of the
present invention including a bag-like container 91 for the fluid additive gel
15 that may be attached to a hollow inner tubular portion 92 of a drain plug
03 used to close off a drain opening 94 of a reservoir 95 containing the fluid
to be conditioned. The bag-like container 91 may be made of a filter cloth
type material to allow the fluid to contact the gel inside the bag. To install
the bag in the reservoir, the bag may initially be rolled up inside the hollow
tubular portion 92 of the drain plug. After the drain plug has been inserted
into the drain opening 94, the bag may be filled by injecting the gel 15 into
the bag through a closable opening in the drain plug (not shown). A magnet
96 may be provided on the outer end of the bag to hold the bag in place
against the bottom of the reservoilr.

Figure 23 shows another fluid additive delivery system 100 of the
present invention including a box-like gel container 101 mounted inside a
fluid reservoir 102 such as an oil sump (oil pan). One or more openings 103
may be provided in the side walls and/or end walls of the container for
contact of the gel 15 inside the container by the fluid in the reservoir. The
size, number and placement of the holes or openings 103 in the container
may be varied as desired for varying the surface area of the gel exposed to
the fluid in the reservoir. Also if desired, a refill port 104 may be provided In
the container that may be accessible through a closable access opening (not
shown) in the wall of the reservoir for replenishing the container with gel.
Alternatively, the entire container inside the reservoir may be replaced with
another container containing a fresh supply of gel.

Although only a few embodiments of the present invention have been

described above, it should be appreciated that many modifications can be

11
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made without departing from the spirit and scope of the invention. All such
modifications are intended to be included within the scope of the present

invention, which is to be limited only by the following claims.
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CLAIMS:

1. A fluid additive delivery system comprising 1) a fluid additive gel, 2) a
container for the gel, the container having one or more openings to allow
contact of the fluid with the gel to cause one or more additive components in
the gel to be released into the fluid, 3) a housing for receiving the container,
and 4) means for mounting the housing between a fluid filter and a fluid filter
mounting surface of a device, the housing containing flow passages for
directing the fluid from the device past the container and through the filter
back to the device and wherein the container is removably mounted inside

the housing.

2. The system of claim 1 wherein the number, size and location of the
openings in the container is selected to control the surface area of the gel
contacted by the fluid to tailor the release rate of the gel into the fluid to suit

a particular application.

3. The system of claim 1 wherein the container has an open end for
exposing the gel inside the container to the fluid entering the housing from

the device.

4. The system of claim 1 wherein the container has a closed end to
prevent contact of the fluid entering the housing from the device with the gel

at the closed end, and one or more of the openings are in a side or end wall

of the container adjacent the closed end.

5. The system of claim 4 wherein at least some of the openings in the
side wall are unobstructed by the gel inside the container to allow some of

the fluid to enter the container through the openings and dissolve one or

more additive components in the gel.

13
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6. The system of claim 1 wherein the container has an end cap

containing one or more of the openings to allow some of the fluid entering
the housing from the device to flow into the container and out through one or
more additional openings in a side wall of the container above the level of

the gel inside the container.

7. The system of claim 6 further comprising a diverter plate overlying the
end cap having one or more openings therein, the container and diverter
plate being indexable relative to one another to vary the amount of overlap
of the openings in the diverter plate with the openings in the end cap for
controlling the amount of fluid that is allowed to flow through the end cap
openings.

8. The system of claim 1 wherein the housing is wider than the fluid filter
and includes a longitudinal recess in one end for at least partially receiving

the fluid filter in the recess.

0. The system of claim 1 wherein the container is a cartridge that is
mounted inside a canister type housing that has inlet and outlet passages
adjacent opposite ends for permitting fluid to flow through the housing and

around the cartridge.

10. The system of claim 1 wherein a plurality of containers for the gel are
mounted inside a canister type housing that has inlet and outlet passages
adjacent opposite ends for permitting fluid to flow through the housing and

around the containers.

11.  The system of claim 10 wherein the containers are stacked one on
top of another inside the housing and have one or more of the openings in a
side wall of the containers for allowing contact of the fluid with the gel inside

the containers.
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12. The system of claim 10 wherein at least one end of the containers is
open and the containers are mounted in spaced relation from one another
inside the housing to allow fluid to contact the gel at the open ends of the
containers.

13.  The system of claim 1 wherein the container comprises an insert that
is mounted inside a fluid filter to allow contact of the gel with the fluid passing
through the filter.

14. The system of claim 1 wherein the container is associated with a cap
or plug that is used to close off an opening to a reservoir containing the fluid.

15.  The system of claim 14 wherein the container comprises an insert that
is inserted into a filler cap used to close off a fill opening of the reservorr.

16. The system of claim 14 wherein the container comprises a filter type
bag that is attached to a drain plug used to close off a drain opening of the

reservoir.

17.  The system of claim 1 wherein the container is permanently mounted

inside a reservoir for the fluid.

18.  The system of claim 1 wherein the container comprises a
compression spring having a plurality of turns surrounding the fluid additive
gel, with spaces between the turns when the spring is expanded for
exposing the gel to the fluid between the turns.

19. A fluid additive delivery system comprising 1) a fluid additive gel, 2) a
container for the gel wherein the container has an end cap containing one or
more of the openings to allow some of the fluid entering the housing from the
device to flow into the container and out through one or more additional

openings in a side wall of the container above the level of the gel inside the

15
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container 3) a housing for receiving the container, and 4) means for
mounting the housing between a fluid filter and a fluid filter mounting surface
of a device, wherein the housing containing flow passages for directing the
fluid from the device past the container and through the filter back to the
device resulting in one or more additive components in the gel released into
the fluid.

20. A fluid additive delivery system comprising 1) a fluid additive gel, 2) a
container for the gel wherein the container having one or more openings to
allow contact of the fluid with the gel and 3) a canister type housing
containing a plurality of containers for the gel mounted inside the canister
and wherein the canister has inlet and outlet passages adjacent opposite
ends for permitting fluid to flow through the housing and around the

containers resulting in the release of one or more additive components of the

gel into the fluid.

RIDOUT & MAYBEE LLP
Toronto, Canada

Patent Agents
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