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The adapter assemblies

for an engine flushing 2 2
system includes an oil filter

port adapter assembly (26) 20
and an oil drain plug port

adapter assembly (30) for

connection between an engine

fiushing apparatus (20) and

the lubrication system of an

internal combustion engine. A W
plurality of adapter members O™

of the oil filter adapter ==
assembly are  releasably i <
secured together by a low 7 Q
tolerance  sliding fit and > <
indexed together by indexing ] Q

pins in a low tolerance sliding L, Q

fit, to prevent connection <
between the adapter members

from seizing up. In one
embodiment, for a recessed,
cartridge type oil filter port
accessible via the drain pan,
the filter port adapter assembly
comprises a first filter port
adapter member, one end of
which is connected to the fluid

supply conduit connected to the flushing apparatus. A second filter port adapter member having an internal passageway for receiving the
second end of the first filter port adapter member is externally threaded to be connected within a comrespondingly intemally threaded

opening of the drain pan.
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ADAPTER SYSTEM FOR ENGINE FLUSHING APPARATUS

BACKGROUND OF THE INVENTION

Field of the Invention:

This invention relates generally to a flushing
apparatus for internal combustion engines, and more
particularly concerns a novel adapter system for use in
such apparatus, enabling the flushing apparatus to be
connected to the oil drain pan and/or lubricating system
of a large variety of internal combustion engines.

Description of Related Art:

During operation of the internal combustion
engine, oil, essential to operation of the engine, is
taken from the oil pan, where stored, and circulated
throughout the engine to lubricate the internal moving
parts, including the crank shaft, cam shaft and pistons,
to thereby minimize friction and wear of the engine’s
moving parts. For optimal engine operation and life, and
for effective 1lubrication, the o0il must be clean and
maintain its lubricating qualities. To keep the oil free
of the larger metal particles and dirt that inevitably
are created and accumulate in the oil with continued
engine use, a replaceable oil filter is carried on each
engine. Additionally, to eliminate the more minute
particles and acid that builds up in the oil, which the
filter cannot remove, the engine 0il pan is periodically
drained and replenished with new oil; and a new oil
filter is typically installed.

Even with such periodic maintenance not all the
foreign particles are removed. Over time an oily
"gsludge" is formed within parts of the engine from such
foreign particles, particularly in the oil drain pan.

That sludge degrades engine performance. It also can
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release particles after the o0il has been replaced, and
the presence of those particles in the o0il leads to
premature engine wear.

To reach and remove that sludge without
disassembling the engine, an engine flushing apparatus is
known which treats the engine with a cleaning solution,
circulating the cleaning fluid through the engine and oil
drain pan from which the engine o0il has been drained. 1In
such an flushing apparatus a conduit, typically a hose,
capable of withstanding £fluid under pressure, is
connected to the oil filter port leading to the engine’s
lubrication system. Another conduit is connected to the
drain plug port at the engine’s oil pan. The flushing
fluid is circulated from the apparatus through one
conduit, into the engine, whereby the £fluid ideally
dissolves the sludge and collects any foreign particles
in suspeﬁsion. The flushing fluid exits the engine with
the dissolved and suspended waste via the oil pan drain
port and the second conduit, through which the now
"dirty" flushing fluid is returned to the flushing
apparatus for further processing or disposal.

Such conventional flushing apparatus continues
circulating the cleaning fluid for a prescribed treatment
period, which is a standard duration, irrespective of the
make and model of the automobile. Since the size and
type of oil filter port and oil pan drain port differs
from automobile manufacturer to manufacturer and even
amongst different models or model year of a single auto
manufacturer, the prior £flushing apparatus includes a
necessary set of associated adapters to permit connection
of the conduits to the respective o0il filter and drain
plug ports of the vast majority of automobile engines.

One conventional oil filter mounting assembly
typically contains two o0il conduits or passages, one
formed through the hollow of the threaded mounting post,
which leads from the oil filter to the crankshaft and
other moving parts within the engine block, and at least
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one additional passage alongside, which leads to the
engine oil pump. The cleaning solution being pumped by
the flushing equipment through the oil filter is divided
in the adapter and flows through both passages, cleaning
the rocker arm assembly and the like accessible to the
fluid through the first port passage, and cleaning the
oil pump accessible through the second port passage.
Typically the flushing equipment controls, among other
things, the duration of flushing fluid flow, fifteen
minutes, for example, and all automobile engines, no
matter what make or model, receive the same fifteen
minute duration of treatment.

It has been found that threaded connections
between filter port adapters and an engine filter port
can lock or seize up when the threaded connections of a
filter port universal coupling member and filter port
adapter work against each other during removal from an
engine filter port, which can damage the threaded
connections of the filter port adapters, and can make
removal and disassembly of the flushing apparatus
difficult and time consuming.

It would therefore be desirable to provide a
lubrication adapter assembly that can be coupled together
to provide for sealed fluid communication between an
engine and a flushing apparatus, and that can be readily
disassembled after flushing of an engine, without locking
or seizing up of the adapter assembly.

In fitting adapters to the engine, one finds
that the many components and accessories packed in the
engine compartment of modern automobiles provide
formidable obstructions to connection of the flushing
apparatus to the oil filter port and to the oil drain pan
port. Accordingly, it would also be desirable to provide
configurations for adapter assemblies for the oil filter
port and for the oil drain pan port that can more eaéily

fit in restricted spaces of an engine compartment during
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the flushing operation. The present invention meets
these needs.

SUMMARY OF THE INVENTION

Briefly, and in general terms, the present
invention provides for an improved flushing system for
cleaning internal combustion engines of a wide variety of
makes and models that employs the engine’s oil filter
port to deliver the flushing fluid to ensure that a
flushing fluid is delivered through the oil filter port
to the engine components, such as the crankshaft, and to
other components, such as the oil pump and drain pan,
irrespective of the make or model of engine. ’

The present invention accordingly provides for
a flushing apparatus for internally cleaning internal
combustion engines. The flushing apparatus includes an
adapter system with an oil filter port adapter assembly
and an oil drain plug port adapter assembly. For a given
engine a selected oil filter port adapter assembly
couples the fluid conduit from the flushing apparatus to
the oil filter port on the engine block. In one
presently preferred embodiment, the invention provides
for an improved engine flushing system for circulating
flushing fluid through an internal combustion engine to
clean the internal combustion engine, the engine being of
the type containing an engine block, an oil filter port
on the engine block and an oil drain pan having an oil
drain plug port. The engine flushing system typically
includes a flushing apparatus for delivering a volume of
flushing fluid and receiving used flushing fluid, a first
conduit for conducting flushing fluid from the flushing
apparatus to the oil filter port, and second conduit for
conducting flushing fluid from the oil drain plug port to
the flushing apparatus. An oil filter port adapter
assembly is provided for connecting the first conduit to
the oil filter port, and the oil filter port adapter
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assembly preferably includes a plurality of adapter
members. In a currently preferred aspect of the
invention, the plurality of adapter members of the
adapter assembly are mated together with a low tolerance
sliding fit, and indexed by indexing pins with a low
tolerance sliding fit into the adapter pieces, to provide
for a secure connection between the plurality of adapter
members without allowing the connection between the
adapter members to seize up. In one presently preferred
embodiment, the o0il filter adapter assembly includes a
primary adapter assembly, and a secondary adapter, and
the indexing means comprises a plurality of indexing pins
with first and second ends, a plurality of primary
adapter indexing pin receptacles provided in the primary
adapter assembly for receiving the first ends of the
indexing pins in sliding fit engagement, and a plurality
of secondary adapter indexing pin receptacles provided in
the secondary adapter for receiving the second ends of
the indexing pins in sliding fit engagement. In a
presently preferred embodiment, the primary adapter
assembly comprises of a plurality of adapter pieces which
are selectively usable at the o0il filter port
individually or in combination with the secondary
adapter fitting to the oil filter port of substantially
most internal combustion engines and creating a liquid
tight seal therewith. In one presently preferred
embodiment, each primary adapter assembly also includes
a base portion and conduit coupling means for coupling
the primary adapter assembly to the first conduit from
the flushing equipment.

In another aspect of the invention, an improved
configuration for a companion assembly of o0il drain plug
port adapters for the flushing apparatus allows the oil
drain plug port adapters to be utilized in restricted
spaces. In one presently preferred embodiment, the drain
pan port adapter assembly includes a right angle base
portion having a bevelled shoulder configuration for
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fitting in restricted spaces of an engine compartment.
In another presently preferred embodiment, the drain pan
port adapter assembly comprises a first drain port
adapter member having an internal fluid passageway, a
first end adapted to be placed within the drain pan port
of the engine for fluid communication with the drain pan
port, and a second end adapted to be connected in fluid
communication with the second conduit connected to the
flushing apparatus. A second drain port adapter member
having an internal passageway for receiving the second
end of the first drain port adapter member is also
provided, and is externally threaded to be connected
within a correspondingly internally threaded opening of
the drain pan. The first end of the first drain port
adapter member includes a flange having a peripheral O-
ring for sealing the internal connection within the drain
pan port. The second end of the first drain port adapter
member is preferably externally threaded for accepting an
internally threaded nut for securing the first drain port
adapter member to the second drain port adapter member in
a fluid tight seal. O-ring seals are also provided on
the second drain port adapter member for sealing
engagement of the second drain port adapter member with
the flange of the first drain port adapter member and
with the drain pan.

These and other aspects and advantages of the
invention will become apparent from the following
detailed description, and the accompanying drawing, which
illustrates by way of example the features of the

invention.

BRIEF DESCRIPTION OF THE DRAWINGS

Figure 1 schematically illustrates the engine
flushing system in operation, including the flushing

apparatus, an engine, and the adapters;
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Figure 2 is a partial sectional view of the oil
filter port of the engine;

Figure 3 is an exploded cross sectional view of
one embodiment of an oil filter port adapter assembly of
the invention;

Figure 4 is an elevational cross sectional view
of a principal adapter of the filter port adapter
assembly of Fig. 3 taken across line 4-4 of Fig. §5;

Figure S5 1is a plan view of the principal
adapter of Fig. 4;

Figure 6 is an elevational cross sectional view
of a secondary adapter of the filter port adapter
assembly of Fig. 3;

Figure 7 is a plan view of the secondary
adapter of Fig. 6;

Figure 8 is a plan view of a second preferred
embodiment of a secondary adapter of the filter port
adapter assembly of Fig. 3;

Figure 9 is an elevational cross sectional
view of the secondary adapter of Fig. 8;

Figure 10 is an exploded cross sectional view
of a second preferred embodiment of an oil filter port
adapter assembly for a cartridge type o0il filter
compartment of an engine, constructed in accordance with
the invention;

Figure 11 shows the coupling rod of Fig. 10 for
a cartridge type oil filter compartment of an engine;

Figure 12A is an exploded cross sectional view
of a drain pan port adapter assembly intended configured
for a restricted engine compartment space;

Figure 12B 1is a cross-sectional view of an
elongated intermediate adapter for use with the drain pan
port adapter assembly of Fig. 12a;

Figure 13 1is a cross sectional view of an
alternative embodiment of the oil filter port'adapter of

the invention;
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Figure 14 is a cross-sectional view of an
alternative embodiment of a principal adapter for use
with the oil filter assembly of Fig. 3;

' Figure 15 is a plan view of a cover plate
adapter for a cartridge-type recessed oil filter port;

Figure 16 is a cross-sectional view of the
cover plate adapter taken along line 16-16 of Fig. 15;

Figure 17 is an alternate embodiment of a cover
plate adapter similar to that of Figure 15;

Figure 18 is a cross-sectional view of the
cover plate adapter taken along line 18-18 of Fig. 17;
and

Figure 19 1is a cross-sectional view of an
intermediate adapter for placement between the universal
adapter coupling and the principal adapter for long-stem
0il filter posts.

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS

In order to remove sludge from an internal
combustion engine, an engine flushing apparatus can be
used to circulate a flushing fluid through the engine and
0il drain pan from which the engine o0il has been drained.
A conduit connected to the o0il filter port by threaded
filter port adapters can lock or seize up during removal
of adapters from an engine, potentially damaging the
filter port adapters, and making removal and disassembly
of the flushing apparatus difficult and time consuming.
The area of an engine compartment can also impose strict
space limitations on an adapter assembly connected
between the flushing apparatus and the drain plug port at
the engine’s oil pan.

As 1s illustrated in the drawings, the
invention is accordingly embodied in an improved adapter
system for an engine flushing system for circulating
flushing fluid through an internal combustion engine to

clean the internal combustion engine. Referring to Fig.
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1, an engine flushing apparatus 20 incorporating the
adapters of the present invention for flushing the
lubrication system of an internal combustion engine 22,
includes a conduit or hose 24 connecting the fluid output
from the flushing apparatus to engine 22 by an oil filter
port adapter assembly 26, and a second conduit or hose 28
returning flushing fluid to the flushing apparatus by
means of oil drain pan port adapter assembly 30 that is
connected to the oil drain pan of the engine.

The operating components of the flushing
equipment and of the engine are neither illustrated nor
described in detail since they are well known, are of a
conventional structure and do not form a part of the
present invention. However, a conventional flushing
apparatus 20 typically contains the flushing £fluid,
typically a known cleaning solution, which is pumped from
the flushing apparatus and is outputted through hose 24
to the engine. The returned "dirty" flushing fluid is
piped back to the flushing apparatus through hose 28.
The flushing apparatus includes appropriate electrical
controls, not illustrated, to initiate operation, and an
electronic digital computer for controlling the operation
of the various controls and the duration of the flushing
treatment.

The oil filter port typically includes a first
0il passage into the engine block for routing oil from
the oil filter port to the crankshaft and other internal
engine components and a second oil passage for routing
fluid from the drain pan and oil pump to the oil filter
port. The flushing apparatus typically delivers a volume
of flushing fluid through a first conduit to the oil
filter port, and receives used flushing fluid through a
second conduit from the o0il drain plug port.

Engine 22 includes an engine block 32 which
contains a cylinder head 34 and valve cover 36. An oil
pan 38 is secured to the lower end of the engine. A
crankshaft 40 within the engine block receives oil from
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passage 42. In like manner, the valves and other
components within the engine block including the piston
cylinder arrangement receive lubricating oil through a
second oil passage 44. 0il is supplied to passages 42
and 44 by passage 46, from which the former passages
branch out.

The oil pan is provided with a drain plug port
48, which has a threaded opening. In normal engine
operation, a threaded drain plug, not illustrated, is
screwed into place sealing the drain pan and is removed
only when it is desired to drain used oil from the
engine.

An oil pump 50 located within oil pan 38 is
connected by a fluid passage 52 to an oil filter port 54.
In normal engine operation a conventional o0il filter, not
illustrated, is connected at this port. Engine oil is
pumped by pump 50 from oil pan 38 via conduit 52 through
the filter, exits the filter and flows via conduits 46,
42 and 44 into the engine, allowing the filter to remove
particulate material and other impurities that may be
contained in the oil before reaching crankshaft 40 and
other engine components.

The o0il filter port of most modern American
automobiles is intended for self-contained spin-on type
filters, such as the type FL-1A sold under the Motorcraft
brand. As represented in the partial section view of
FIG. 2, such a design of an oil filter port 54 contains
an annular border seal surface 56 encircling a projecting
central hollow post 58, the latter defining a portion of
a passage 46 into the engine block. Passage 46 typically
branches into passages 42 and 44, as shown in FIG. 1.
Another passage 52 into the engine block is located
between post 58 and the bordering seal surface 56. The
hollow post provides an oil passage into the engine block
and serves as a mounting post for the spin-on oil filter.
The conventional oil filter comprises a sealed cartridge,
containing a threaded central passage, adapted to be
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screwed onto the oil filter port mounting post, and
contains other passages peripheral of the central
passage, intended for fluid communication with a passage
in the oil filter port.

The present invention comprises an adapter
system including an oil filter adapter assembly and drain
pan port adapter assembly, which are illustrated in FIGS.
3 through 13 of the drawings. The o0il filter port
adapter assembly associated with the flushing apparatus
preferably includes a universal coupling member or base,
as variously termed, a set of principal adapters, and a
set of secondary adapters. In forming an oil filter port
adapter assembly for a particular engine application, a
principal adapter of the correct size to fit the
particular engine oil port mounting post is selected from
the set and is mounted to the universal coupling member.
The principal adapters are sized to couple to the oil
filter’s threaded mounting posts of various makes and
models of automobiles and to divide the flushing fluid
flow from the inlet side into different branches on the
outlet side of the adapter element as hereinafter
described in greater detail, and as is described in U.S.
Patent No. 5,474,098, which is incorporated herein by
reference. The secondary adapters are used to compensate
for different size annular oil port seal surfaces in
instances where the principal adapter does not fit the
annulus. Each secondary adapter mounts to any of the
principal adapters.

With reference to Fig. 3, the o0il filter
adapter assembly includes a base or universal adapter
coupling, as variously termed, formed in two parts, base
members 60 and 62, a principal adapter 64, sometimes
referred to as an oil filter port post adapter, and a
secondary adapter 68, sometimes referred to as an oil
filter port outer diameter adapter. The combination of
the base members 60 and 62, and principal adapter 64
comprise the primary oil filter adapter assembly 66.
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Each of the foregoing are formed of metal, suitably
aluminum. In general, the adapter coupling, as well as
the attached adapters, have a generally cylindrical shape
to the outer surface. These elements are asgsembled
together in serial order in a nesting relationship, as
will be described further below. The individual portions
of the o0il filter port adapter assembly define an
internal fluid passage from the input tube 70 and through
the assembly, that extends laterally, for the most part,
along axis 72, and branches at adapter 64 into
essentially two passages the first of which is the large
central passage 74 along axis 72, which ultimately is
coupled through to the passage in the hollow mounting
post of the oil filter port, and the second of which
extends through the smaller sized openings, only two of
which 76a and 76b, are illustrated in the figure, that
couple to the secondary passage in the oil filter port.

Base portion 60 contains an input pipe fitting
78 that is connected to the first conduit 24 from the
flushing equipment. The pipe fitting 1leads into
internally formed pipe threads in a passage oriented
orthogonal to the axis of the base portion, which
intersects the axially extending passage 74. A
protruding axially extending hollow circular male
coupling member B0 extends into mating engagement within
a corresponding cylindrical walled portion of the
complementary base member 62, the female portion of the
coupling between the two portions to provide a secure
fluid passage. Except for passage 70 and set screw 82
and the latter’s screw passage, discussed hereafter, the
coupler geometry is generally symmetrical about center
line or axis 72.

An annular slot 84 in the outer wall of
cylindrical portion 80 circumscribes the outer peripheral
surface, that is, the slot extends about the passage
axis. Complementary member 62 contains a threaded

passage that extends through the outer wall orthogonal to
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the passage axis in an axial position that overlies slot
84. With the two members assembled together, a set screw
82 is threaded into the threaded passage and is screwed
down until it extends into slot 84. This serves to
prevent the two coupling parts from separating by being
pulled apart. It also allows the two members to rotate
in position relative to one another, since the end of the
set screw rides along the peripheral slot. With the
rotatable mounting between the coupling elements one may
grip hose 24 and rotate base member 60 as may assist in
installing the oil filter port adapter assembly in
situations where there is limited clearance and/or
obstructions in the automobile’s engine compartment.

Because the universal coupling is formed in two
parts as described, a potential fluid leakage path exists
at the juncture between those two elements. As an
additional feature of the invention, the base member
incorporates a rotary gland, a conventional sealing
device for rotary members. Forming the gland, the inside
cylindrical wall of member 62 contains an annular slot
axially positioned within the female coupling portion
thereof that circumscribes portion 80 of the
complementary base member. An O-ring seal 86 is seated
within that slot and frictionally engages the outer
surface of the male member 80 as well as the walls of the
slot. The seal serves to prevent fluid in the internal
passage from escaping the coupling parts. It also allows
one of the base members 60 and 62 to rotate relative to
the other, whereby during rotation one such base member
slides along.the surface of the seal.

At the right end coupling member 62 is flared
to an enlarged diameter. The right facing rim of that
short section contains a peripherally extending slot that
in turn seats an O-ring seal 88, which in turn seals
against a confronting rim of principal adapter 64,

assembled thereto as illustrated.
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Referring to Figs. 3, 4 and 5, the principal
adapter 64 is a generally disk shaped member, typically
formed of aluminum, containing a protruding cylindrical
portion 90 or hub having a threaded outer surface 92 for
connection to a correspondingly threaded portion of the
base member 62, illustrated in Fig. 3. A circular rim
portion to the principal adapter which borders the outer
edge is flat in geometry so that, when assembled to the
coupling member 62, the surface provides a better seal to
O-ring seal 88 on the base portion. On the opposite
side, principal adapter 64 includes an O-ring seal 94.
The O-ring seal is seated within a groove or slot 96, as
variously termed, visible in Fig. 5, that is formed
within and recessed from the outer surface of the rim and
peripherally encircles the rear face of the principal
adapter. . Also formed within and recessed from the outer
surface of the rim are a plurality of first indexing pin
receptacles 98 for receiving first ends of a
corresponding number of indexing pins 100 or dowels in
press fit or friction £fit engagement. A secondary
adapter 68 with a corresponding plurality of second
indexing pin receptacles 102 for receiving the second
ends of the indexing pins in a low tolerance sliding fit
permits the secondary adapter to be secured between the
engine filter port and the primary adapter assembly, and
indexed to the primary adapter assembly, so that the
connection between the primary and secondary adapters and
the engine filter port will not seize up or lock up.
While two indexing pins are preferably used to index the
primary adapter assembly to the secondary adapter,
additional indexing pins may also be utilized.

The cylindrical hub 90 on the reverse face of
the principal adapter surrounds a bowl shaped portion
recessed from the front face. A large circular axially
extending passage 75 1is located within the principal
adapter, extending through the bottom of the bowl shaped

recessed portion. Four 1identical axially extending
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passages 76a, 76b, 76c and 76d are symmetrically
distributed about and are equidistant from the central
passage 75. '

It should be appreciated that central passage
75 is larger in cross sectional area than any of the
smaller passages 76a-76d, and that passage 46 through the
oil filter mounting post 58, is also larger than any of
those smaller passages. During operation in which the
oil filter port adapter is assembled onto the oil filter
mounting post with passage 75 threadingly secured to the
threaded exterior of the oil port’s mounting post, the
flow of cleaning fluid through the cross section area of
the central passage, essentially the cross section area
of passage 46 in the oil filter mounting post, Al, is
intended to be larger than‘the flow collective cross
section areas of all of those small passages, A2, A3, A4,
and A5, in total, At. The selected flow ratio between
the flow through the cross section area of the central
passage, Al, defined by the hollow of the mounting post,
to the flow through the total cross section areas of the
individual smaller passages, At, is typically
approximately 4:1.

Principal adapter 64 is one of a set of such
pieces, all of which can be joined to the universal
coupling 62. Six or more of such adapters are typically
employed, differing from one another essentially in the
size of the central passage 75 and the size of the
peripheral passages 76a-76d.

The same flow ratio is typically used in all of
the principal adapters, and the flow ratio thus selected
or otherwise derived is a constant. The diameter,
configuration and conductance of the adapter passages
serves as a means to regulate or control the relative
distribution and flow of the flushing fluid being pumped
from the flushing equipment to one side of the adapter as
between the engine channels directed to the oil pump and

those oil passageways directed to the principal engine
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components. While four small passages are used in this
embodiment, it is recognized that in other embodiments,
different numbers of small passages may be used.

It is recognized that perhaps some model of a prior
adapter, which must also contain at least a central and
outer passage in the adapter, may contain a flow ratio
between the cross section areas that falls within the
aforedescribed range of 2 to 8, and, indeed may contain
one that by chance, would have a ratio of four, purely by
chance, although the present applicant’s have not
investigated and/or verified any such prior adapters, but
to applicant’s present knowledge, whatever the ratio may
be, the identical ratio is not maintained throughout the
set of adapters associated with such fluéhing apparatus?
In those instances, as earlier described in the
background to this specification, for a given prior
flushing apparatus, containing multiple adapters, the
flow ratio for the cleaning fluid varies from engine to
engine with different adapters in the flushing apparatus.

The next step in the assembly is to select and
install the secondary adapter, 68. Adapter 68 is one of
a set of such adapters that includes other adapters, such
as are illustrated in Figs. 6-9. Each of those secondary
adapters is of a different outer diameter and have
different diameter o-ring seals, appropriate to the
different outer diameters of the oil filter port of
different automobiles. The secondary adapter contains a
large central opening 103, and so cannot obstruct the
fluid which exits from the two sets of passages in
principal adapter 64. And each of the adapters contains
an annular seal surface that is flat and, when assembled
abuts against o-ring seal 94 of the principal adapter.
The annular seal surface of larger secondary adapters is
preferably formed as an annular channel or recess so as
to allow the outer edge of the principal adapter to be

received in the channel in mating engagement.
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Referring to Figs. 6-9, the secondary adapter
is a generally disk shaped short cylinder formed of
metal, typically aluminum, that contains a short
cylindrical non-threaded portion or hub 104, projecting
from the front face, which serves as a male coupling to
the mating principal adapter earlier selected for the
assembly. O-ring seal 106 is ~carried by a
circumferential slot 108 in the face of the secondary
adapter.

For a given automobile, the secondary adapter
is selected so that the O-ring seal is of like diameter
and engages the seal surface of the oil filter port.
Thus a variety of different diameter O-ring seals and the
supporting adapter, also of different diameter, may be
provided with the flushing equipment. This allows the
equipment to service the vast majority of automobiles.

With reference to Figs. 10 and 11, the
invention also provides for an alternate embodiment of
the o0il filter port adapter assembly 110 for use with a
recessed, cartridge-type oil filter port. Briefly, in
this embodiment, a coupling means such as a rod or bolt
112, including a knurled knob or nut 114 at one end,
having an O-ring 115 to prevent leakage, extends through
the base member 116 of the primary adapter assembly 118,
as well as through a selected size of a secondary adapter
120 of the o0il filter port adapter assembly. The
secondary adapter selected can be the same as those shown
in Figs. 6-9. The other end of the conduit coupling
means is provided with threads 122 for connection with
internal threads of the recessed oil filter port (not
shown) . The primary adapter assembly can be connected to
the first conduit 24 from the flushing apparatus by a
quick connect coupling member 123, that is received in
the inlet port 125 of the base member 116. The oil
filter adapter assembly comprises the base member 116,
the conduit coupling means, and a secondary adapter 120

to be secured between the engine filter port and the
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primary adapter assembly, although it may also be
possible to secure the primary adapter assembly to the
engine filter port directly in certain instances. The
base member 116 and conduit coupling means comprises the
primary oil filter adapter assembly 118. Each of the
foregoing are formed of metal, suitably aluminum. In
general, the adapter coupling, as well as the attached
adapters, have a generally cylindrical shape to the outer
surface. These elements are assembled together in serial
order in a nesting relationship and are secured together
by indexing means, as described above, and further
described below. The individual portions of the oil
filter port adapter assembly define an internal fluid
passage through the inner axially extending passageway
124 of the assembly, extending along axis 126, in
essentially two passages. In this embodiment, when the
nut 114 and bolt 112 are tightened down, the large
central passage 124 is in sealed fluid communication with
the oil filter port. In order to accommodate various
sizes of recessed, cartridge-type ports, one or more
adapter sleeves or spacers 127 can be placed over the
bolt 112, to be sealingly secured between the nut 114 and
the base member 116. The adapter sleeve 127 can be of
various sizes, and preferably includes an O-ring seal 129
to prevent fluid leakage.

The outer peripheral rim of the base member
contains an annular slot that in turn seats an O-ring
seal 128, which in turn seals against a confronting rim
of a selected secondary adapter 120. Also formed within
and recessed from the outer surface of the rim of the
base member are a plurality of first indexing pin
receptacles 130 in which first ends of a corresponding
number of indexing pins 132 or dowels are disposed. A
selected secondary adapter with a corresponding plurality
of second indexing pin receptacles 134 for receiving the
second ends of the indexing pins in a low tolerance

sliding fit engagement permits the secondary adapter to
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be releasably secured between the engine filter port and
the primary adapter assembly, so that the connection
between the primary oil filter adapter assembly and the
secondary adapters will not seize up or lock up. While
two indexing pins are preferably used to index the
primary adapter assembly to the secondary adapter,
additional indexing pins may also be utilized.

Adapter 120 is preferably one of a set of such
adapters, each of those secondary adapters having a
different outer diameter and have different diameter o-
ring seals, appropriate to the different outer diameters
of the o0il filter port of different automobiles. The
secondary adapter contains a large central opening 136,
and each of the secondary adapters contains an annular
seal surface that is flat and, when assembled, abuts
against O-ring seal 128 of the base member. The annular
seal surface of larger secondary adapters is preferably
formed as an annular channel or recess so as to allow the
outer edge of the principal adapter to be received in the
channel in mating engagement.

The secondary adapter is a generally disk
shaped short cylinder formed of metal, typically
aluminum, that contains a short cylindrical non-threaded
portion or hub 140, projecting from the front face, which
serves as a male coupling to the mating principal adapter
earlier selected for the assembly. O-ring seal 142 is
carried by a circumferential slot in the face of the
principal adapter.

For a given automobile, the secondary adapter
is selected so that the O-ring seal is of like diameter
and engages the seal surface of the oil filter port.
Thus a variety of different diameter O-ring seals and the
supporting adapter, also of different diameter, may be
provided with the flushing equipment. This allows the
equipment to service the vast majority of automobiles.

The present invention also provides for an oil

drain pan port adapter assembly. The individual adapter
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members of the oil drain pan port adapter assembly, can
be used individually or in combination with one another
for connection to Ehe oil pan drain outlet. Referring to
the FIG. 12A, the drain port adapter assembly 144
contains a two part base portion, comprising the right
angle, return conduit coupling base member 146 and the
rotating base member 148 that are rotatably mounted to
one another by means of the rotatable joint formed by
peripherally extending slot 150 in the short cylindrical
male coupling portion of the conduit coupling member,
which extends in mating engagement with the corresponding
female opening in the adjacent portion of the rotaﬁing
base member, and set screw 152, extending into the slot.
In one presently preferred embodiment, the right angle
base member has a bevelled shoulder 154 at the end of the
right angle base member distal to the connection with the
second, fluid return conduit, to allow the right angle,
return conduit coupling base member to fit more easily in
restricted spaces at the drain pan area of an engine
compartment.

The assembly also incorporates a rotary gland,
formed of O-ring seal 156 disposed within a peripherally
extending slot formed in the internal cylindrical surface
of the female coupling section of the rotating base
portion 148. A pipe fitting 158 engages the threads of
a cylindrical passage that is oriented transverse to the
axis 160 of the principal passage through the oil drain
pan adapter assembly. The pipe fitting is connected to
the return conduit or hose 28.

The rotating coupling member contains a reduced
diameter protruding cylinder or hub with threads 162
formed in the outer surface of the hub, for threaded
engagement with the screw threads 164 on the inner
cylindrical walls within the central passage in an
intermediate adapter 1l66a, b, or c. The intermediate
adapter 166a, b, or ¢ also contains a protruding short
cylindrical end portion or hub, having threads 168 formed
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on the outer surface of the hub. The outer annular face
of coupling member 148 contains a peripheral slot, and an
O-ring seal 169 is disposed in the slot. In rare cases
a particular engine may have a drain plug that is
recessed in the oil pan. In that instance, a longer,
narrower diameter adapter 16é6c as shown in Fig. 12B may
be used.

An alternative preferred embodiment of the
filter port adapter assembly, adapted to be connected
internally to a recessed cartridge type filter port, is
illustrated in Fig. 13. In this embodiment, the filter
port adapter assembly 170 comprises a first filter port
adapter member 172 having an internal fluid passageway
174, a flared first end 176 adapted to be placed within
the filter port 178 of the engine for fluid communication
with the filter port, and a second end 180 adapted to be
connected in fluid communication with a quick connect
coupling member 181 for connection to the conduit 24
connected to the flushing apparatus. An oil pan adapter
member 182 having an internal passageway 184 for
receiving the second end 180 and hub 185 of the first
filter port adapter member is also provided. The oil pan
adapter member has external threads 186 at the outer
periphery of the o0il pan adapter member to be connected
within corresponding internal threads 188 in an opening
190 of the outer cover 192 of the oil pan 194. The first
end of the first filter port adapter member includes a
flange 196 having a peripheral O-ring 198 for sealing the
internal connection within the filter port 178. The
second end of the first filter port adapter member
preferably includes external threads 200 for accepting an
internally threaded nut 202 for securing the first filter
port adapter member to the oil pan adapter member in a
fluid tight seal. O-ring seals 204 and 206 are also
provided on the oil pan adapter member with the flange of
the first filter port adapter member and with the drain

pan.
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As 1s illustrated in Fig. 14, an alternate
embodiment of a principal adapter 210 is provided to
interface with an oil filter port for a bolt-mounted
exterior type of cartridge filter (not shown). The
principal adapter 210 is typically formed of aluminum,
has a generally cylindrical shape, and has a protruding
cylindrical portion 212 or hub having a threaded outer
surface 214 for connection to a correspondingly threaded
portion of the base member 62 shown in Fig. 3. An O-ring
seal 216 is provided in an annular groove at the other
end of the principal adapter 210 for sealing engagement
with the o0il filter port surface of the engine. A
circular axially extending passage 218 is located within
hub 212 of the principal adapter 210, and is internally
threaded for connection to corresponding threads on the
mounting bolt (not shown) for the cartridge-type filter.
A plurality of fluid passages 220a, b are symmetrically
distributed about and equidistant from the axis through
the axial passage 218.

For engines having a cartridge-type oil filter
that is mounted externally to the engine by bolts, a
cover plate adapter 230 shown in Figs. 15 and 16, with
two bolt holes 232, or alternatively a cover plate
adapter 240 shown in Figs. 17 and 18, with three or more
bolt holes 242, can typically be fitted over the oil
filter port (not shown) of the engine, and bolted in
place of the cartridge-type filter. The cover plate
adapters 230, 240 preferably include an aperture 234,
244, respectively, for receiving a quick-connect coupling
member 236 to be connected to the first conduit 24.

For engines having an oil filter port mounting
post that is designed to extend well into a spin-type oil
filter, the stem of the o0il filter post can extend
typically 3 inches beyond the threads of the oil filter
mounting post 58 shown in Fig. 2. In this case, an
intermediate adapter 250 illustrated in Fig. 19,
typically formed of aluminum, and having a generally
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cylindrical shape, can be inserted between the universal
adapter coupling 60, 62 and the primary adapter 64, shown
in Fig. 3. The intermediate adapter has a protruding
cylindrical portion 252 or hub having a threaded outer
surface 254 for connection to the corresponding threads
of base member 62. Internal threads 256 are also
provided in the opening 258 of the intermediate member
for connection to the corresponding threads 92 of the
principal adapter. An O-ring seal 260 is also provided
in an annular groove at the end of the intermediate
adapter for sealing connection to the principal adapter.

It will be apparent from the foregoing that
while particular forms of the invention have been
illustrated and described, various modifications can be
made without departing from the spirit and scope of the
invention. Accordingly, it is not intended that the

invention be limited, except as by the appended claims.
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WHAT IS CLAIMED IS:

1. In an improved engine flushing system for
circulating flushing fluid through an internal combustion
engine to clean said internal combustion engine, said
engine being of the type containing an engine block, an
0il drain pan having an oil drain plug port and an oil
filter port on said engine block, said oil filter port
including a first oil passage into said engine block for
routing oil from the o0il filter port to the crankshaft
and other internal engine components and a second oil
passage for routing fluid from the drain pan and oil pump
to said oil filter port, said flushing system including
flushing apparatus for delivering a volume of flushing
fluid and receiving used flushing fluid, a first conduit
for conducting flushing fluid from said flushing
apparatus to said oil filter port and second conduit for
conducting flushing fluid from said oil drain plug port
to said flushing apparatus, the improvement comprising:

an oil filter port adapter assembly for
connecting said first conduit to the oil filter port,
said o0il filter port adapter assembly including a
plurality of adapter members;

indexing means for releasably indexing at least
two of said plurality of adapter members together; and

a drain pan port adapter assembly fitting the
drain pan port of substantially said internal combustion
engine and creating a liquid tight seal therewith.

2. The improved engine flushing system of
Claim 1, wherein said plurality of adapter members of
said oil filter port adapter assembly comprises a primary
adapter assembly having a base portion, and a secondary
adapter fitting to the oil filter port of substantially
most internal combustion engines and creating a liquid
tight seal therewith.
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3. The improved engine flushing system of
Claim 2, wherein said primary adapter assembly comprises
of a plurality of adapter members for use in combination

with said secondary adapter.

4. The improved engine f£flushing system of
Claim 2, further including a coupling means extending
through the base portion of the primary adapter assembly
and said secondary adapter for connection to the oil

filter port.

5. The improved engine flushing system of
Claim 2, wherein said base portion of said primary
adapter assembly further comprises conduit coupling means
for coupling the primary adapter assembly to the first
conduit from the flushing equipment.

6. The improved engine flushing system of
Claim 2, wherein said indexing means comprises a
plurality of indexing pins having first and second ends,
said primary adapter assembly having a plurality of
primary adapter indexing pin receptacles, said first ends
of said indexing pins being disposed in said primary
adapter indexing pin receptacles, and a plurality of
secondary adapter indexing pin receptacles provided in
said secondary adapter for releasably receiving said
second ends of said indexing pins in sliding fit

engagement.

7. The improved engine flushing system of
Claim 1, wherein said drain pan port adapter assembly
includes a right angle base portion having a bevelled
shoulder configuration for fitting in restricted spaces

of an engine compartment.

8. An engine flushing system for circulating
flushing fluid through an internal combustion engine to
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clean said internal combustion engine, said engine being
of the type containing an engine block, an oil drain pan
having an o0il drain plug port and an oil filter port on
said engine block, said oil filter port including a first
0il passage into said engine block for routing oil from
the oil filter port to the crankshaft and other internal
engine components and a second oil passage for routing
fluid from the drain pan and oil pump to said oil filter
port, said flushing system including flushing apparatus
for delivering a volume of flushing fluid and receiving
used flushing £fluid, a first conduit for conducting
flushing fluid from said flushing apparatus to said oil
filter port and second conduit for conducting flushing
fluid from said o0il drain plug port to said flushing
apparatus, said oil filter port being a cartridge-type
port recessed within the drain pan, and said drain pan
having an internally threaded opening for access to said
oil filter port, said engine flushing system comprising:

a first filter port adapter member having an
internal fluid passageway, a first end adapted to be
placed within the o0il filter port of the engine for fluid
communication therewith, and a second end adapted to be
connected in fluid communication with the first conduit
connected to the flushing apparatus, said first end of
the first filter port adapter member including a flange
having a peripheral O-ring for sealing connection within
said the oil filter port; and

a second filter port adapter member having an
internal passageway for receiving the second end of the
first filter port adapter member, said second filter port
adapter member being correspondingly externally threaded
to be connected within said internally threaded opening
of the drain pan.

9. The engine flushing system of Claim 8,
wherein said second end of said first filter port adapter

member is externally threaded for accepting an internally
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threaded nut for securing the first filter port adapter
member to the second filter port adapter member in a
fluid tight seal.

10. The engine flushing system of Claim 8,
wherein said second filter port adapter member further
comprises a first O-ring seal for sealing engagement of
the second filter port adapter member with said flange of
the first filter port adapter member and a second O-ring
seal for sealing engagement of the second filter port
adapter member with the drain pan of the engine.

11. In an adapter assembly for use with an
internal combustion engine flushing apparatus for
connection of first and second conduits to the apparatus,
said first conduit being in fluid communication with an
oil filter port leading to a lubrication system of the
internal combustion  engine including an oil drain pan,
and said second conduit leading from an o0il drain pan
port of the internal combustion engine, the improvement
in said adapter assembly comprising:

an o0il filter port adapter assembly for
connecting said first conduit to the oil filter port,
said oil filter port adapter assembly including a primary
adapter assembly having a base portion and conduit
coupling means for coupling the primary adapter assembly
to the first conduit from the flushing equipment, and a
secondary adapter connected to said primary adapter
assembly in a low tolerance sliding fit, said secondary
adapter fitting to the oil filter port of the internal
combustion engine and creating a liquid tight seal
therewith; and

a drain pan port adapter assembly fitting the
drain pan port of said internal combustion engine and
creating a liquid tight seal therewith.
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12. The improved engine flushing system of
claim 11, further including indexing means for releasably
indexing said secondary adapter to said primary adapter
assembly.

13. The improved engine flushing system of
Claim 11, wherein said primary adapter assembly comprises
of a plurality of adapter members for use in combination
with said secondary adapter fitting to the oil filter
port and creating a liguid tight seal therewith.

14. The improved engine flushing system of
Claim 11, further including a coupling means extending
through the base portion of the primary adapter assembly
for connection to the oil filter port.

15. The improved engine flushing system of
Claim 11, wherein said base portion of said primary
adapter assembly further comprises conduit coupling means
for coupling the primary adapter assembly to the first
conduit from the flushing equipment.

16. The improved engine flushing system of
Claim 12, wherein said 1indexing means comprises a
plurality of indexing pins having first and second ends,
said primary adapter assembly having a plurality of
primary adapter indexing pin receptacles in which said
first ends of said indexing pins are disposed, and a
plurality of secondary adapter indexing pin receptacles
provided in said secondary adapter for releasably
receiving said second ends of said indexing pins in
sliding fit engagement.

17. The improved engine flushing system of
Claim 11, wherein said drain pan port adapter assembly

includes a right angle base portion having a bevelled
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shoulder configuration for fitting in restricted spaces

of an engine compartment.

18. An adapter assembly for use with an
internal combustion engine flushing apparatus for
connection of first and second conduits to the apparatus,
said first conduit being in fluid communication with an
oil filter port leading to a lubrication system of the
internal combustion engine including an o0il drain pan,
and said second conduit leading from an o0il drain pan
port of the internal combustion engine, the adapter
assembly comprising:

an o0il1 filter port adapter assembly for
connecting said first conduit to the o0il filter port,
said oil filter port adapter assembly including a primary
adapter assembly having a base portion and conduit
coupling means for coupling the primary adapter assembly
to the first conduit from the flushing equipment, and a
secondary adapter adapted to be connected to said primary
adapter assembly in a low tolerance sliding fit, said
secondary adapter being adapted for fitting to the oil
filter port of the internal combustion engine and
creating a liquid tight seal therewith;

a plurality of indexing pins for releasably
indexing said secondary adapter to said primary adapter
assembly, each of said plurality of indexing pins having
first and second ends, said primary adapter assembly
including a plurality of primary adapter indexing pin
receptacles in which said first ends of said indexing
pins are disposed, and each said secondary adapter
including a plurality of secondary adapter indexing pin
receptacles for receiving said second ends of said
indexing pins in a low tolerance sliding fit engagement;
and

a drain pan port adapter assembly fitting the
drain pan port of said internal combustion engine and

creating a liquid tight seal therewith.
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19. The adapter assembly of Claim 18, further
including coupling means extending through the base
portion of the primary adapter assembly for connection to
the oil filter port.

20. The adapter assembly of Claim 18, wherein
said base portion of said primary adapter assembly
further comprises conduit coupling means for coupling the
primary adapter assembly to the first conduit from the

5 flushing equipment.

21. The adapter assembly of Claim 18, wherein
said drain pan port adapter assembly includes a right
angle base portion having a bevelled shoulder
configuration for fitting in restricted spaces of an

5 engine compartment.
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AMENDED CLAIMS
[received by the International Bureau on 16 January 1998 (16.01.98);
original claims 1-21 replaced by amended claims 1-17 (6 pages)]

1. In an improved engine flushing system for circuiating flushing
fluid through an internal combustion engine to clean said internal combustion
engine, said engine being of the type containing an engine block, an oil drain pan
having an oil drain plug port and an oil filter port on said engine block, said oil
filter port including a first oil passage into said engine block for routing oil from
the oil filter port to the crankshaft and other internal engine components and a
second oil passage for routing fluid from the drain pan and oil pump to said oil
filter port, said flushing system including flushing apparatus for delivering a
volume of flushing fluid and receiving used flushing fluid, a first conduit for
conducting flushing fluid from said flushing apparatus to said oil filter port and
second conduit for conducting flushing fluid from said oil drain plug port to said
flushing apparatus, the improvement comprising:

an oil filter port adapter assembly for connecting said first conduit
to the oil filter port, said oil filter port adapter assembly including a plurality of
adapter members, said plurality of adapter members including a primary adapter
assembly having a base portion, and a secondary adapter fitting to the oil filter port
of substantially most internal combustion engines and creating a liquid tight seal
therewith;

a plurality of indexing pins for releasably indexing at least two of
said plurality of adapter members together, each of said indexing pins having first
and second ends, said primary adapter assembly having a plurality of primary
adapter indexing pin receptacles, said first ends of said indexing pins being
disposed in said primary adapter indexing pin receptacles, and a plurality of
secondary adapter indexing pin receptacles provided in said secondary adapter for
releasably receiving said second ends of said indexing pins in sliding fit
engagement; and

a drain pan port adapter assembly fitting the drain pan port of
substantially said internal combustion engine and creating a liquid tight seal

therewith.

AMENDED SHEET (ARTICLE 19)
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2. The improved engine flushing system of Claim 1, wherein said
primary adapter assembly comprises of a plurality of adapter members for use in

combination with said secondary adapter.

3. The improved engine flushing system of Claim 1, further
including a coupling means extending through the base portion of the primary

adapter assembly and said secondary adapter for connection to the oil filter port.

4. The improved engine flushing system of Claim 1, wherein said
base portion of said primary adapter assembly further comprises conduit coupling
means for coupling the primary adapter assembly to the first conduit from the

flushing equipment.

5. The improved engine flushing system of Claim 1, wherein said
drain pan port adapter assembly includes a right angie base portion having a
bevelled shoulder configuration for fitting in restricted spaces of an engine

compartment.

6. An engine flushing system for circulating flushing fluid through
an internal combustion engine to clean said internal combustion engine, said
engine being of the type containing an engine block, an oil drain pan having an oil
drain plug port and an oil filter port on said engine block, said oil filter port
including a first oil passage into said engine block for routing oil from the oil filter
port to the crankshaft and other internal engine components and a second oil
passage for routing fluid from the drain pan and oil pump to said oil filter port, said
flushing system including flushing apparatus for delivering a volume of flushing
fluid and receiving used flushing fluid, a first conduit for conducting flushing fluid
from said flushing apparatus to said oil filter port and second conduit for
conducting flushing fluid from said oil drain plug port to said flushing apparatus,
said oil filter port being a cartridge-type port recessed within the drain pan, and

said drain pan having an internally threaded opening for access to said oil filter

AMENDED SHEET (ARTICLE 19)
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port, said engine flushing system comprising:

a first filter port adapter member having an internal fluid
passageway, a first end adapted to be placed within the oil filter port of the engine
for fluid communication therewith, and a second end adapted to be connected in
fluid communication with the first conduit connected to the flushing apparatus,
said first end of the first filter port adapter member including a flange having a
peripheral O-ring for sealing connection within said the oil filter port; and

a second filter port adapter member having an internal passageway
for receiving the second end of the first filter port adapter member, said second
filter port adapter member being correspondingly externally threaded to be

connected within said internally threaded opening of the drain pan.

7. The engine flushing system of Claim 6, wherein said second end
of said first filter port adapter member is externally threaded for accepting an
internally threaded nut for securing the first filter port adapter member to the

second filter port adapter member in a fluid tight seal.

8. The engine flushing system of Claim 6, wherein said second
filter port adapter member further comprises a first O-ring seal for sealing
engagement of the second filter port adapter member with said flange of the first
filter port adapter member and a second O-ring seal for sealing engagement of the

second filter port adapter member with the drain pan of the engine.

9. In an adapter assembly for use with an internal combustion
engine flushing apparatus for connection of first and second conduits to the
apparatus, said first conduit being in fluid communication with an oil filter port
leading to a lubrication system of the internal combustion engine including an oil
drain pan, and said second conduit leading from an oil drain pan port of the internal
combustion engine, the improvement in said adapter assembly comprising:

an oil filter port adapter assembly for connecting said first conduit

to the oil filter port, said oil filter port adapter assembly including a primary

AMENDED SHEET (ARTICLE 19)
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adapter assembly having a base portion and conduit coupling means for coupling
the primary adapter assembly to the first conduit from the flushing equipment, and
a secondary adapter connected to said primary adapter assembly in a low tolerance
sliding fit, said secondary adapter fitting to the oil filter port of the internal
combustion engine and creating a liquid tight seal therewith;

a plurality of indexing pins for releasably indexing said secondary
adapter to said primary adapter assembly, each of said indexing pins having first
and second ends, said primary adapter assembly having a plurality of primary
adapter indexing pin receptacles in which said first ends of said indexing pins are
disposed, and a plurality of secondary adapter indexihg pin receptacles provided in
said secondary adapter for releasably receiving said second ends of said indexing
pins in sliding fit engagement; and

a drain pan port adapter assembly fitting the drain pan port of said

internal combustion engine and creating a liquid tight seal therewith.

10. The improved engine flushing system of Claim 9, wherein said
primary adapter assembly comprises of a plurality of adapter members for use in
combination with said secondary adapter fitting to the oil filter port and creating a

liquid tight seal therewith.

11. The improved engine flushing system of Claim 9, further
including a coupling means extending through the base portion of the primary

adapter assembly for connection to the oil filter port.

12. The improved engine flushing system of Claim 9, wherein said
base portion of said primary adapter assembly further comprises conduit coupling
means for coupling the primary adapter assembly to the first conduit from the

flushing equipment.

13. The improved engine flushing system of Claim 9, wherein said

drain pan port adapter assembly includes a right angle base portion having a

AMENDED SHEET (ARTICLE 19)
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bevelled shoulder configuration for fitting in restricted spaces of an engine

compartment.

14. An adapter assembly for use with an internal combustion
engine flushing apparatus for connection of first and second conduits to the
apparatus, said first conduit being in fluid communication with an oil filter port
leading to a lubrication system of the internal combustion engine including an oil
drain pan, and said second conduit leading from an oil drain pan port of the internal
combustion engine, the adapter assembly comprising:

an oil filter port adapter assembly for connecting said first conduit
to the oil filter port, said ol filter port adapter assembly including a primary
adapter assembly having a base portion and conduit coupling means for coupling
the primary adapter assembly to the first conduit from the flushing equipment, and
a secondary adapter adapted to be connected to said primary adapter assembly in a
low tolerance sliding fit, said secondary adapter being adapted for fitting to the oil
filter port of the internal combustion engine and creating a liquid tight seal
therewith; |

a plurality of indexing pins for releasably indexing said secondary
adapter to said primary adapter assembly, each of said plurality of indexing pins
having first and second ends, said primary adapter assembly including a plurality
of primary adapter indexing pin receptacles in which said first ends of said
indexing pins are disposed, and each said secondary adapter including a plurality
of secondary adapter indexing pin receptacles for receiving said second ends of
said indexing pins in a low tolerance sliding fit engagement; and

a drain pan port adapter assembly fitting the drain pan port of said

internal combustion engine and creating a liquid tight seal therewith.

15. The adapter assembly of Claim 14, further including coupling
means extending through the base portion of the primary adapter assembly for

connection to the oil filter port.
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16. The adapter assembly of Claim 14, wherein said base portion of
said primary adapter assembly further comprises conduit coupling means for
coupling the primary adapter assembly to the first conduit from the flushing

equipment.
17. The adapter assembly of Claim 14, wherein said drain pan port

adapter assembly includes a right angle base portion having a bevelled shoulder

configuration for fitting in restricted spaces of an engine compartment.

AMENDED SHEET (ARTICLE 19)



WO 98/09058 PCT/US97/13702

32

| FLUSHING
|| APPARATUS

& ///kf—?
52
FI1G 3
66
o N
co 82 s 88 106

SUBSTITUTE SHEET (RULE 26)



WO 98/09058 PCT/US97/13702

2/8
FlG 4

96
\N T 100

64

102 -

SUBSTITUTE SHEET (RULE 26)



WO 98/09058 PCT/US97/13702

108

104

103 —1

Z

TR )

108

SUBSTITUTE SHEET (RULE 26)



PCT/US97/13702

WO 98/09058

Gl

T
li :l\ /) &m
ezl
o 119 o
el v:
Va - Y -
P i
el [N 2wl ov/ el £ \ »
cvl 8c/ N Y /\\\\
N N
® . N 4
¥ bl i 2N B i 2¢ W /////// ~—8Il
ogr W1 ¢

- 11 - - Mﬂ — | =

. U= | 9gH"" \ B A e—— _

9¢g/—] by . A ~bek r

=— il all
TNy MM‘ 28 %
oel

o2/ 0z 92 m:

o ol 9/ 4

SUBSTITUTE SHEET (RULE 26)



WO 98/09058 PCT/US97/13702

156 152

168 169 pt 154
I 150
160

= ==

WA V164 XY |
A@ py % ‘ 1158
166a. 148 ' '.L ~=28

FIG I2A

\

//////7///////////////%

%

166¢

F G I2B

SUBSTITUTE SHEET (RULE 26)



WO 98/09058 PCT/US97/13702

6/8
FI1G I3 178 .
Tioe ™ ~—"" i3
o8 || 172 174 78 ‘] /98
/70\\204 ,1, \ '/ \ - 190
! | ,/186
N RANNE 192

- - —-——
{ ]
|
N {
185 5 194
N 184 182 f |

202 2 2 200

k\180

' ] 181

FlG 14

214 2l0 216

212 _—
220a—~7= =

216 — _

220b—"1

SO

SUBSTITUTE SHEET (RULE 26)




WO 98/09058 PCT/US97/13702

7/8

SUBSTITUTE SHEET (RULE 26)



WO 98/09058 PCT/US97/13702

FIG 7 g

240

242

F1G 19 2so
/

2549 /////////59\260

SUBSTITUTE SHEET (RULE 26)



INTERNATIONAL SEARCH

REPORT

International application No.
PCT/US97/13702

A. CLASSIFICATION OF SUBJECT MATTER

IPC(6) :FOIM 11/04
US CL :123/196A, 184/1.5

According to International Patent Classification (IPC) or to both national classification and IPC

B. FIELDS SEARCHED

U.S. : 123/196A, 196S; 184/1.5

Minimum documentation scarched (classification system followed by classification symbols)

Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched

Blectronic data basc consulted during the intcrnational search (namc of data base and, where practicabic, scarch terms used)

C. DOCUMENTS CONSIDERED TO BE RELEVANT

the priority dats claimed

Category* Citation of document, with indication, where appropriate, of the relevant passages Relevant to claim No.
X US 5,168,844 A (WAELPUT) 8 December 1992, see. entire{ 1-5,11-15
- document. - -
Y 7,17
A US 4,951,784 A (BEDI) 28 August 1990, see entire document. All
A US 5,094,201 A (BEDI) 10 March 1992, see entire document. All
D Further documents are listed in the continuation of Box C D See patent family annex.
. Special gories of cited d °T* later d blished sfter the & ] filing dats or priority
oar d '+ dafini ' L . dats end not in conflict with the ppli but cited to understand
A dosument definos :‘:I.n Sener state of the ast which is not considered the principle or theory underlying the invention
g eurlinr document published on of after the interustionsl filing date X document of parte slar role mce; the cle hed mvention ::"':'.:;
L doeument which may throw doubts on priority claim(s) or which is whea tho document is takea sione
cited to blish the tion date of or othar ,
special reason (as lp.clﬁ.d) ‘Y document of particuler relevance; the ol t be
considersd to invoive an mventive siep vlnn the document i
0" document referving to sn oral disclosurs, use, exhibition or other combined with one or mors cther such d such bi
means being obvious to a person skilled in the art
‘pP* document published prior W the international filing date but Iater than  » 4« document member of the same patent family

Date of the actual completion of the international scarch

16 OCTOBER 1997

Date of mailing of the international search report

Name and mailing address of the ISA/US
Commissioner of Patents and Trademarks

Box PCT
Washington, D.C. 20231
Facsimile No. (703) 305-3230

J 7 NOV 1997
Authorized officer .

ERICK R. SOL§ W
Telephone No. (703) 308-0861

Form PCT/ISA/210 (second sheet)(July 1992)»




	BIBLIOGRAPHY
	DESCRIPTION
	CLAIMS
	DRAWINGS
	SEARCH_REPORT

