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Apparatus and method for removal of oil or other waste liquid material from an oil filter untit

associated with an internal combustion engine and production of any ecologically stable

waste oil filter unit

(57) A method and apparatus for removing spent oil
from an internal combustion engine (12) and evacuating
oil retained in an associated oil filter or filters (16) which
includes the steps of connecting an external, separable
apparatus (10) to the internal oil lubrication distribution
system at a first point (48) upstream of the oil filter, and
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at a second point (46) in fluid communication with the
oil reservair; introducing a volume of purge gas in a man-
ner sufficient to evacuate retained spent oil to the oil res-
ervoir; and removing spent oil from the oil reservoir and
measuring the amount removed. At least one pulse of
pressurized purge gas may be introduced.
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Description

[0001] This Application claims the benefit of U.S. Pro-
visional Application, S.N. 60/254,185, filed December 8,
2000.

[0002] The invention relates to a apparatus and meth-
od for removing motor oil from an oil filter associated
with an internal combustion engine. Such oil filters
canbe found in automobiles, trucks, tractors, heavy
earth moving equipment, military equipment, or the like.
More particularly, this invention relates to methods
whereby spent or dirty oil can be expediently removed
from the oil filter unit associated with an internal com-
bustion engine and, optionally, analyzed as to volume
and condition. Removal is accomplished in a manner
which renders the oil filter ecologically stable and suit-
able for disposal or reprocess and reuse in an environ-
mentally compatible and friendly manner.

[0003] The benefits of routine oil changes in an inter-
nal combustion engine are well known. Routine oil
changes have been shown to increase engine life and
performance. With repeated prolonged use, motor oil
builds up suspended particles, metallic and non-metal-
lic, from the abrasive and adhesive wear of engine parts
against one another and from products of incomplete
combustion and improper air intake. The particles, in
turn, cause abrasive wear of the engine bearings, piston
rings and other moving parts and the reduction of the
motor oil lubricity as various additives and lubricating
components become depleted. This adversely affects
engine performance and, if left unchanged, can destroy
or cripple the engine performance. It is recommended
by at least one oil manufacturer that the level of total
solid concentration be limited to levels below 3.0% with
levels of silica being present in amounts lower than 25
parts per million and sodium in amounts lower than 200
parts per million. Significant quantities of these contam-
inants are trapped and entrained in the oil filter unit or
units associated with the internal combustion engine.
However significant quantities are too small and escape
such entrainment. These particles and contaminants
tend to circulate thorough the engine during normal use.
[0004] To obtain satisfactory engine performance,
and maintain solids concentration levels in the motor oil
lower than the recommended 3.0%, changing the motor
oil in an internal combustion engine is a necessary, but
an undesirable, dirty and time-consuming task. In cur-
rently designed vehicles, the oil pan serves the purpose
of a reservoir for circulation of engine oil. Engine lubri-
cation is generally accomplished through a gear-type
pump. The pump picks up engine oil from the oil pan
sump, where oil is drawn up through the pick-up screen
and tube, and passed through the pump to the oil filter.
The oil filter is generally a full flow paper element unit.
In some vehicles, an oil filter bypass is used to insure
adequate oil supply, should the filter become plugged or
develop excessive pressure drop. Oil is routed from the
filter to the main oil gallery. The oil gallery supplies valve
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train components with oil, and by means of intersecting
passages, supplies oil to the cam shaft bearings. Oil
draining back from the rocker arms is directed, by cast
dams in the crank case casting, to supply the cam shaft
lobes. Oil also drains past specific hydraulic lifter flats
to oil cam shaft lobes directly. The passages supplying
oil to the cam shaft bearings also supply the crank shaft
main bearings through intersecting passages. Oil from
the crank shaft main bearings is supplied to the connect-
ing rod bearings by means of intersecting passages in
the crank shaft. The front cam bearing can include a slot
on its outside diameter to supply oil to the cam sprocket
thrust face. In some engines, many internal engine parts
have no direct oil feed and are supplied either by gravity
or splash from other direct feed components. A bypass
valve can also be disposed in the oil pick-up screen to
insure adequate oil flow if the screen should become
restricted. A pressure regulator valve, sometimes locat-
ed in the oil pump body, maintains adequate pressure
for the lubrication system and bypasses any excess
back to the suction side of the pump. Oil from the pump
passes through the filter before going to the engine oil
galleries. In the filter, the oil passes through a fi Itering
element where dirt and foreign particles are removed.
[0005] Toremove the contaminated oil, the drain plug,
generally located in the lowermost region of the oil pan,
is opened. The spent oil containing suspended particles
is permitted to flow under gravity out of the pan into a
suitable receptacle. After the spent oil is removed, the
plugis replaced and fresh oil is added to the engine usu-
ally through a separate opening in the engine valve cov-
er.

[0006] The oil removal and refill process is essentially
the same whether performed at home, at service sta-
tions or at one of the various oil change centres which
have opened in recent years. The flow rate, or time re-
quired for oil drainage, is the same for each of these
locations, because it is limited by the size ofthe drain
plug aperture and the force of gravity. Service stations
and other locations simplifythe process of oil drainage
with the use of hydraulic racks, special oil collection re-
ceptacles and the like.

[0007] As a part of complete oil change procedures,
the oil filter is typically removed and replaced. It has long
been realized that oil filter effectiveness diminishes over
time. Thus optimum engine performance warrants the
periodic replacement of the engine oil filter or filters. Oil
filter replacement is amessy and dirty operation as the
filter itselfacts as reservoir for oil. This contained mate-
rial is prone to leakage and spillage during filter replace-
ment operations. Thus spent oil which could be recycled
and reused is lost. Additionally this spent oil contami-
nates or dirties the surrounding exterior of the internal
combustion engine as well as the oil removal location
and operator. Even small amounts of oils contained in
the spent oil filter renders the filter unit prone to unde-
sirable leakage and associated environmental contam-
ination as it is being transported for recycle and reuse
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or proper disposal. This tendency toward contamination
greatly increases the handling, transportation and dis-
posal costs associated with each spent oil filter unit.
Thus great care must be taken to ensure that leakage
and contamination ofthe surrounding environment does
not occur at anytime during or subsequent to the oil filter
replacement procedures. Great care must also be ex-
erted so that minimal or minor leakage does not occur
which would adversely effect the aesthetic appreciation
of the associated internal combustion engine. Addition-
ally, the amount of oil contained in the waste oil filters
represents a wasted natural resource which, if more
easily collected could be recycled and reused. This
could have positive impact on the financial situation of
the vehicular operator and/or entity performing the as-
sociated oil change and filter replacement operation.
[0008] Regardless of the manner in which oil change
is accomplished, it has long been appreciated that en-
gine oil consumption and degradation canbe indicative
of engineperformance and general engine condition.
Excessive oil consumption can be indicative of engine
problems such as malfunctioning piston rings, leaking
and sagging exterior gaskets and seals or a lack of in-
tegrity in seals between the oil passages and coolant
system. Information about specific increases in oil con-
sumption would be of value to the vehicle owner to assist
him in scheduling appropriate engine maintenance and
repair before minor engine problems become major me-
chanical failures which compromise engine perform-
ance and engine life and introduce engine oil contami-
nants to the environment either as products of combus-
tion or as leakage which can indiscriminately contami-
nate surfaces of the exterior engine compartment, as
well as road and garage surfaces.

[0009] Environmental protection is aprominent social
issue in our present society. Therefore, it would be de-
sirable to encourage that oil removal be performed in
the most environmentally safe manner possible. Itis es-
timated that there are approximately 119 million private-
ly owned passenger vehicles. These vehicles require
approximately 360 million oil changes a year, using an
average of 1.2 gallons per change based on an average
oil change frequency of 2.94 times a year. This amounts
to approximately 550 million gallons of motor oil
changed per year. In the past, the vast maj ority of the
oilis manually removed and collected in a variety of con-
tainers or receptacles, many of which are inappropriate
for oil storage and containment. It has been estimated
that 300 million gallons of oil a year seep into U.S. soil
creating serious potential ground water pollution prob-
lems. It would be desirable environmentally and eco-
nomically if this oil could be collected and recycled.
Thus, it is desirable in the present invention to make the
collection of oil during oil changes effortless, clean and
inexpensive.

[0010] Inestablishing a system for encouraging oil re-
cycling and resource recovery, it is also highly desirable
to provide a system for spent oil removal which is self-
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documenting. By this, it is meant that the system is ca-
pable of accurately measuring andrecording the amount
of spent oil removed from various engines and the
amount of fresh oil introduced into these engines. Ac-
curate records of the amount of spent oil collected canbe
valuable in producing anywaste manifests required un-
der existing environmental protection and/or resource
recovery laws.

[0011] Such records would provide regulatory agen-
cies with an accurate indication of an oil handler's com-
pliance with existing laws. The records would also be
valuable to the operator of any oil change service by pro-
viding him with documentation demonstrating his adher-
ence to all applicable laws and an opportunity to assist
his customers in evaluating the need for overall engine
maintenance.

[0012] Conservation of energy and the trade deficit
are also major issues in today's society. It is estimated
that 250-360 million gallons of spent oil can now be eas-
ily collected and profitablyrecycled. The price of spent
oil so collected is four dollars per barrel at best, while
the price of crude oil is much greater at approximately
$18.00 per barrel. Recycling easily collected spent oil
could decrease the trade deficit by approximately 120
million dollars, while providing a profitable recycling
economy of approximately 86 million dollars per year.
[0013] Therefore, it would be desirable to provide a
method which accelerates removal of spent oil com-
pletely and easily from the oil filter and the associated
internal combustion engine. It would also be desirable
to provide a system which reduces the amount of spent
oil handling as required in conventional oil change op-
erations. It would also be desirable to provide a system
which effects removal of oil from oil filters and renders
such filters ecologically stable with regard to spent oil
leakage and pollution. It would also be desirable to pro-
vide a system which permits accurate assessment of the
amount and condition of oil expended and recovered.
Finally, it is desirable to provide a method which could
be easily employed by all vehicle owners at a convenient
location with all the benefits ofthe method ofthe present
invention such as time savings, money savings, conven-
ience, minimum exposure to motor oil, environmental
protection, energy conservation, trade deficit reduction,
and finally longer lasting, better performing engines.
[0014] The present invention includes an apparatus
external and separable from the internal combustion en-
gine and associated oil filter unit. The external device
would be operably and removably connectable to waste
oil storage means as well as to storage means which
will contain any other purge liquids optionally used dur-
ing the oil removal operations. The external apparatus
includes air purge means for purging oil or other fluid
retained with the oil filter element as well as any fluid
remaining in the lubrication system passages of the in-
ternal combustion engine, such that all waste oil can be
deposited in a suitable waste collection receptacle. The
waste collection receptacle as contemplated herein may
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be an intermediate collection reservoir such as the oil
pan reservoir present on the automotive vehicle or a per-
manent waste collection receptacle located external to
the automotive vehicle for collecting and holding waste
oil for further processing and disposal. In the preferred
embodiment the device includes a suitable pump means
which draws waste oil, which has preferably been col-
lected in the oil pan into contactwith suitable oil testing
and measuring devices which record and optionally an-
alyze the condition and amount of spent oil removed
from an engine prior to its deposit in the appropriate
waste storage or disposal device.

[0015] Once oil has been evacuated from the oil filter
associated with the internal combustion engine, the oil
filter maybe removed and replaced with a fresh oil filter
by any suitable manual or automated replacement
means. If oil is evacuated and collected in the oil pan,
the collected oil may be drawn into a suitable storage
device, preferably in a automated manner.

[0016] In operation, the present invention provides a
method for quickly and efficiently removing, measuring
and recording the amount of waste oil present in an in-
ternal combustion engine. Additionally, the present in-
vention provides purging of oil from the oil filter element
of the internal combustion engine with pressurized air
means. This provides expedient and efficient means for
purging oil from the oil filter element, and collecting
purged oil in a manner which facilitates collect. The
process renders the oil filter element ecologically stable
with regard to waste oil leakage and contamination of
the surrounding environment for an interval of sufficient
length to, at minimum, position in the spent oil filter in a
suitable over container.

[0017] The invention will now be described, by way of
example only, with reference to the accompanying
drawings wherein:

Fig. 1 schematic views of oil removal apparatus ac-
cording to the present invention;

Fig. 1A is a detailed schematic view of an oil remov-
al apparatus according to the invention;

Fig. 2 is a perspective view of a remote oil filter and
drain mounting bracket according to the present in-
vention;

Fig. 3 is a top view of the remote ail filter and drain
mounting bracket;

Fig. 4 is a bottom view of the remote oil filter and
drain mounting bracket;

Fig. 5is a cross-sectional view of the remote oil filter
and drain mounting bracket taken as shown in Fig.

3;

Fig. 6 is a cross-section view ofthe remote oil filter
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and drain mounting bracket taken as shown in Fig.
4; and

Fig. 7 is a cross-section view of a drain plug adaptor.

[0018] In the drawings, like reference numerals refer
to like parts throughout the various views.

[0019] The presentinvention is predicated on the un-
expected discovery that oil removal operations which in-
clude a gas purge interval can produce used ecological-
ly stable spent oil filters. Such ecologically stable spent
oil filters are essentially oil free, i.e. containing sufficient-
ly small volumes of oil such that the opportunity for spent
oil leakage from the interior of the spent oil filter is min-
imized for an interval sufficient to remove the spent oil
filter from association with an internal combustion en-
gine and contain it in a suitable storage medium.
[0020] Heretofore compressed air and materials of
the like have been used to promote the movement of
spent oil collected in cavities located downstream of the
oil filtration media located in the oil filter, through the as-
sociated engine oil distribution passages and into the oil
pan or other suitable reservoir for collection and remov-
al. It was believed that large portions of the spent oil
contained in portions of the oil filter unit located up-
stream of the filtration media were largely unrecoverable
due to the high solids concentration which collects in this
region over the operational life of the oil filter unit. Such
solids serve to coat and block the filtration medium pre-
venting efficient traversal of oil through the medium.
This phenomenon was exacerbated during introduction
of purge gasses. During such intervals, the solids ma-
terials were driven into intimate contact with the filtration
media further compounding already slow oil transit
across the media. Thus while the introduced purge gas
was capable of moving filtered spent oil from the interior
of the oil filter unit, material on the unfiltered side was
largely untouched as the purge gas sought the most ex-
pedient pathway through the compromised and bur-
dened filter media.

[0021] Many attempts have been made to eliminate
this problem. These have included direct mechanical re-
moval of spent oil from the upstream side of the spent
oil filter through speciallyproduced orifices in the oil filter
housing to introduction of various dilution media to pro-
mote movement of spent oil through the compromised
filtration media.

[0022] The present invention is predicated on the un-
expected discovery that the rapid introduction of a pulse
of suitable purge gas at an elevated pressure into the
upstream portion of an oil filter can promote and initiate
transfer of significant quantities of the spent oil through
the filtration media and ultimately from the oil filter unit
into the oil pan or suitable reservoir associated with the
internal combustion engine. As indicated, heretofore, it
as been widely held that pressurized gas could not be
used to effect removal of spent oil from the oil filter by a
path which included transit through the filtration media
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as it was believed that the elevated pressure associated
with the purge gas tended to force the entrained solids
in the spent oil into sealing contact with the associated
filtration media thus blocking large areas of the filtration
media. Thus an ecologically stable spent oil filter could
not be produced relying on a method which encom-
passed introduction of purge gas upstream of the filtra-
tion media. Contrary to such widely held belief, the
present invention is directed to a method for producing
an ecologically stable spent oil filter which comprises the
steps of introducing at least one pulse of pressurized
purge gas into the interior of the oil filter unit containing
a volume of spent oil while the spent oil filter is in fluid
communication with an internal combustion engine, the
introduction of the at least one pulse of purge gas oc-
curring at a position upstream of the interface between
the spent oil and the filtration media contained in the oil
filer unit, urging spent oil through the filtration media
ahead of and contemporaneous with the leading edge
of the at least one pulse of pressurized purge gas, col-
lecting the expelled spent oil in a suitable collection re-
ceptacle such as the oil pan, and then removing the
spent oil filter from association with the internal combus-
tion engine.

[0023] Without being bound to any theory, it is be-
lieved that the introduction of the at least one pulse of
purge gas creates transient turbulent flow within the
spent oil present up stream of the filtration media, par-
ticularly at the region proximate to the interface between
the surface of the filtration media and the spent oil. This
region of transient turbulent flow disturbs a sufficient
portion of the entrained solid material from contact with
the surface of the filtration media thereby relieving con-
gestion for a brief interval sufficient to permit the trans-
mission of spent oil though the filtration media and out
of the spent filter unit. It is within the purview of this in-
vention that a plurality of such pulses can be employed
to maintain or recreate the turbulent state. Thus, quite
unexpectedly, a method for removing quantities of spent
oil contained in the spent or used oil filter has been dis-
covered which eliminates the need for invasive or com-
plex countercurrent evacuation of spent oil form the oil
filter unit.

[0024] The duration of the pulse of introduced purge
gas is an interval sufficient to maintain efficient transfer
of the spent oil across the filtration media and out of the
used oil filter unit. It is anticipated that this interval may
vary from 0.1 sec to about five minutes depending on
the performance of the filtration media and concentra-
tion of the contaminants entrained in the spent oil. Gen-
erally the purge gas will be introduced into contact with
the oil filter unit and the spent oil contained therein at a
pressure sufficient to convey the material across the fil-
tration media efficiently but below a pressure level which
will damage components ofthe associated internal com-
bustion engine. Generally speaking the purge gas pres-
sure will fall in a range between about 10% greater than
ambient and 150% greater than ambient.
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[0025] The spent ail filter unit which results from the
process of the present invention is ecologically stable.
As used herein the term "ecologically stable" is defined
as a spent oil filter which does not emit or leak spent oil
into the surrounding environment for an interval suffi-
cient to transfer the spent oil filter unit from fluid contact
with the internal combustion engine to a suitable con-
tainment device.

[0026] The basic process of the present invention can
be employed successfully to remove oil from oil filter de-
vices associated with internal combustion engines, par-
ticularly internal combustion engines having oil reser-
voirs and internal oil lubrication distribution passage
systems. The term "internal oil lubrication distribution
passage system" is defined as, but not limited to, the
machined passages and circulation systems present in
the engine block, cylinder head, crank shaft, cam shaft
and connecting rods. Various engines will have differing
lubrication requirements, and therefore, it is to be un-
derstood that every engine may not have the passages
and circulation systems in all the enumerated compo-
nents.

[0027] The presentinvention includes an oil changing
apparatus, generally designated as 10, which is sepa-
rable from an internal combustion engine generally des-
ignated as 12. The external, separable oil removal ap-
paratus can be seen schematically on the left hand side
of Figs. 1 and 1 A, while the internal combustion engine
12 is shown schematically on the right hand side of Figs.
1 and 1 A. As will be described in greater detail below,
the present invention may include one or more adapters
connected to the internal combustion engine 12 to facil-
itate proper connection of the external oil removal ap-
paratus 10 to the lubrication system of the internal com-
bustion engine 12. These adapters may be any suitable
device which provides access upstream of the oil filter
unit. The one or more adapters may include an oil filter
mounting adapter 14, a remote oil filter and drain mount-
ing bracket 16 and a drain plug adapter 18. One or more
of these adapters maybe required to modify existing in-
ternal combustion engines for use with the oil removal
apparatus of the present invention. However, it is envi-
sioned that at some point in time manufactures may
modify the configuration of internal combustion engines
to provide the appropriate coupling connections as re-
quired for the present invention as original equipment
manufacturer's optional or standard equipment. There-
fore, in its broadest sense, the present invention does
not require the adapters disclosed in this application, but
rather onlyrequires a coupling connection capable of ef-
fecting removal of spent oil from the engine and asso-
ciated engine parts, preferably in fluid communication
with the lowermost portion of the oil pan reservoir and
a second coupling connection in fluid communication
with the internal oil lubrication distribution passage sys-
tem, preferably between the oil pump and the oil filter
element. It is also preferable that the coupling connec-
tions be provided with quick connect couplings as is con-
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ventional and known in the art.

[0028] Referring now to Fig 1A, the oil removal appa-
ratus 10 of the present invention is connectable to a plu-
rality of external storage means. The storage means
may include a waste oil storage receptacle 20. In an op-
tional configuration, the storage means may also in-
clude a flushing fluid supply receptacle 24 and a waste
flushing fluid storage receptacle 26. The oil removal ap-
paratus 10 also includes a connection to a source of
compressed air or other suitable pressurized gaseous
material. Connection to the source of compressed air is
controlled by appropriate valve means 28 for opening
and closing the communication ofthe compressed air
with the oil removal apparatus 10. The pressure at which
the compressed air or other suitable gaseous material
is supplied through the oil removal apparatus is control-
led to prevent delivery of excessive pressure through
the oil filter unit to the internal oil lubrication distribution
passage system ofthe internal combustion engine. It
should be recognized that the appropriate control cir-
cuitry for regulating the pressure of the compressed air
is well known to those skilled in the art of compressed
air delivery systems and is commercially available. It
should also be noted that the compressed air delivered
to the internal oil lubrication distribution passage system
is preferably dried to minimize water vapour introduced
into the internal oil lubrication distribution passage sys-
tem which could cause problems with rust and degra-
dation of any oil to be introduced into the internal oil lu-
brication distribution passage system of the internal
combustion engine.

[0029] The oil changing apparatus 10 may also in-
clude pump means for evacuating spent motor oil from
the internal combustion engine 12.

[0030] As depicted schematically in Figs. 1 and 1A,
the pump means may include a first pump 30 for drawing
spent oil from the oil reservoir or other suitable location
on the internal combustion engine 12 for discharge into
the waste oil storage means 20. Associated with the first
pump 30 is a suitable means 50 for metering waste oil
capable of measuring the amount of spent motor oil re-
moved from the internal combustion engine. The waste
oil metering means 50 maybe any suitable measuring
device which can be integrated into or associated with
the first pump 30 at a position upstream of waste oil stor-
age means 20. Preferablythe waste oil metering means
50 is any suitable volumetric measuring device which
can provide a volumetric measurement of a continuous
flow of a fluid such as motor oil.

[0031] The waste oil metering means 50 can be posi-
tioned at any location in the external pump device 10
suitable for monitoring the volume of spent oil removed
from the associated engine 12. In Figs.1 and 1 A, the
waste oil metering means 50 is positioned proximate to
the waste oil storage means 20. This position permits
the metering means 50 to be dedicated to the measure-
ment of waste oil. Alternately, the waste oil metering
means 50 can be located at any position downstream

10

15

20

25

30

35

40

45

50

55

of the associated engine 12 while a position down-
stream of pump device 30 is highly desirable to insure
consistency in fluid pressure and flow rate.

[0032] The waste oil metering means 50 can include
suitable control switches as well as data recording and
transmission devices (not shown) to provide for moni-
toring, recordation and review of the amount of spent oil
removed from a given vehicle. This data can be com-
piled to generate data on the amount of waste oil pro-
duced for storage, reclamation and/or disposal. Control
switches are particularly desirable if the waste oil me-
tering means is to be located in a fluid line which carries
material other than spent oil to assist in distinguishing
the true volume of spent oil passing through the device
from the volume of flushing fluid being recirculated and/
or removed from the associated engine 12. Such control
switches can be employed to turn off the metering de-
vice or distinguish sources of fluid flow based on the
chronology of the cleaning cycle orphysical data such
as viscosity picked up by any associated analytical
probes or sensors.

[0033] Where accurate record of the volume of spent
flushing fluid used is required, record ofthe volume of
spent flushing fluid passing through the metering means
5 0 during the final removal of spent flushing fluid from
the engine 14 can be recorded. Alternately, a separate
dedicated metering means such as device 52 can be
positioned upstream of and proximate to the waste
flushing fluid storage means 26 as shown in Fig. 1A.
[0034] The valve means can include aplurality of di-
rectional flow control valves. As shown in Figure 1A, the
directional flow control valves are designated 36, 38, 40
and 42. Each ofthese directional flow control valves is
operable to divert flow from a first direction indicated by
arrow A to a second direction indicated by arrow B.
[0035] In operation, the internal combustion engine
12 is brought into proximity with the oil removal appara-
tus 10. A fluid conduit hose with a first quick connect
coupling 46 is connected to the appropriate outlet con-
nection of the internal combustion engine 12 for drawing
fluid from the reservoir such as the oil pan of the internal
combustion engine 12. Another hose with a second
quick connect coupling 48 is connected to the appropri-
ate connection ofthe internal combustion engine 12 for
introducing gaseous material into the internal combus-
tion engine 12 through the filter element and the internal
oil lubrication distribution passage system of the internal
combustion engine 12 for subsequent accumulation in
the oil pan reservoir of the internal combustion engine
12. Directional flow control valve 3 6 is actuated to pro-
vide flow in the arrow A direction and valve means 28 is
actuated to introduce pressurized air into the system to
purge residual oil from the oil filter element thereby
causing the residual spent oil retained within the filter
element to be discharged through the internal oil lubri-
cation distribution passage system to the oil pan reser-
voir of the internal combustion engine 12.

[0036] After completing the purging operation, control
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valve 28 is de-activated or closed to stop delivery of the
compressed air. Directional flow control valve 38 is then
operated to provide flow in the arrow A direction. Direc-
tional flow control valve 40 is also actuated to provide
flow of fluid in the arrow A direction. In addition, direc-
tional flow control valve 42 is actuated to provide flow in
the arrow A direction. Pump 30 is then energized to draw
fluid from the oil pan reservoir of the internal combustion
engine 12 for discharge into the spent oil storage recep-
tacle 20. The fluid drawn from the oil pan reservoir is
directed through metering means 50 for volumetric
measurement and recordation prior to discharge into
spent oil storage receptacle 20. The data collected from
this measurement step can be formulated by appropri-
ate mathematical operations to provide a variety of po-
tentially useful information to the external pump device
operator and/or the automobile owner. Such information
can include the amount of spent oil withdrawn from an
individual vehicle and the total amount of spent oil dis-
charged into spent oil storage receptacle 20.

[0037] In the preferred embodiment, the external
pump device 10 can include appropriate computing de-
vices to store, record and display such volumetric infor-
mation in a readily understandable form. It is within the
purview ofthis invention to render such information in a
form suitable for subsequent preparation of appropriate
computer-generated manifests suitable for use in com-
pliance with applicable environmental and hazardous
waste disposal laws and ordinances.

[0038] The waste oil metering means 50 can also be
equipped with various probes and sensors to collect and
record data on the physical characteristics of the spent
oil such as viscosity, lubricity and information regarding
the concentration and characterization of contaminants
and engine oil additives. This information can be ana-
lyzed against a collection of preprogrammed standards
to provide a tool for the diagnosis of engine wear and
performance. This information can be of great value as
a diagnostic tool.

[0039] It is anticipated that such diagnostic informa-
tion could be formulated in a printed form by an appro-
priate computer program or programs to provide the au-
to owner and mechanic with a readout on oil condition
and recommendations regarding future engine mainte-
nance based on the condition of the removed spent oil.
[0040] In the process of the present invention, after
the oil pan reservoir of the internal combustion engine
12 has been emptied, the pump 30 is de-energized. The
filter element of the internal combustion engine 12 can
be removed and replaced with a clean filter element dur-
ing or after the emptying cycle as that has no effect on
the emptying operation.

[0041] When the spent oil has been removed from the
oil reservoir, the quick disconnect couplings 46 and 48
can be disconnected from the internal combustion en-
gine 12. Fresh oil can then be introduced into internal
combustion engine by any suitable manual or automat-
ed method subsequent to evacuation and removal of the
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spent material and replacement of the oil filter rendering
the internal combustion engine 12 ready for normal use.
If desired, the internal distribution passages and new oil
filter can be precharged with fresh oil by any suitable
method prior to engine start-up. Precharging with fresh
oil maybe performed by maintaining a connection of the
second quick connect coupling 48. A fresh oil valve 44
is opened to allow oil to flow from the fresh oil supply
22. A pump 32, or equivalent means, delivers the oil un-
derpressure to the new oil filter and internal distribution
passages. Metering means 54 provides for measure-
ment of the amount of oil delivered to the engine 12.
[0042] A remote oil filter and drain mounting bracket
16 is shown in detail in Figures 2-6. The remote mount-
ing bracket 16 includes a filter mount portion 66 and a
support bracket portion 68. The filter mount portion 66
includes a threaded nipple 70 for spinning on the filter
element. The threaded nipple 70 is in fluid communica-
tion with a generally centrally disposed fluid passage 72
having a threaded external opening 74 adapted to re-
ceive a hose connection fitting for attachment to second
hose 64. Disposed around threaded nipple 70 is an an-
nular fluid passage groove 76 in fluid communication
with a threaded external opening 78 adapted to receive
a hose connection fitting for attachment to first hose 62.
First hose 62 is also in fluid communication with a quick
connect coupling for attachment to the external oil
changing apparatus 10 of the present invention. The flu-
id connection to the first hose 62 can be made anywhere
along the length of the fluid passage between the re-
mote mounting bracket and the engine block, however,
the preferred embodiment of the present invention pro-
vides a second external opening 80 in fluid communica-
tion with the annular fluid passage groove 76 of the re-
mote mounting bracket 16. The second external open-
ing 80 is adapted to receive a portion of the quick con-
nect coupling which can be mounted on the remote
mounting bracket providing a conveniently located sup-
port for connection to the external oil changing appara-
tus 10. It should be apparent that the second external
opening 80 must be adequately sealed during operation
of the internal combustion engine 12. It is envisioned
that the quick coupling connection attached to the sec-
ond external opening 80 would be of the self-sealing
type, such that when the separable external oil changing
apparatus 10 is not connected to the internal combus-
tion engine 12, the portion of the quick coupling connec-
tion attached to the external opening 80 would be self-
sealed, or in the alternative could be provided with an
appropriate sealing end cap or plug.

[0043] Optionally, the filter mount portion 66 of the re-
mote mounting bracket 16 can also include a third fluid
passage 82 with first and second external openings 84
and 86 respectively. The first external opening 84 of the
third fluid passage 82 is adapted to receive a hose con-
nection fitting for connection to a third hose 88. The op-
posite end of the third hose 88 is connected to a drain
plug adapter 18 which will be described in greater detail
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below. The second external opening 86 of the third fluid
passage 82 is adapted to receive a portion of a second
quick connect coupling for attachment to the external oil
changing apparatus 10. As previously described, the
quick connect couplings 46 and 48 are known in the art
and commercially available. Preferably, each quick con-
nect coupling 46 and 48 is separable into two portions,
one of which is permanently mounted in the engine com-
partment and preferably self-sealing. The other portion
of the quick connect couplings 46 and 48 is connected
to the hose lines extending from the external oil chang-
ing apparatus 10 providing connections between the ap-
paratus 10 and the internal combustion engine 12. This
configuration of the remote mounting bracket 16 is the
preferred embodiment, since it provides a central loca-
tion for all connections to the external oil changing ap-
paratus 10 and also supports the filter element in the
same central location in a readily accessible position for
easy replacement.

[0044] It should be recognized however that the
presentinvention also includes within its scope separate
remote mounting brackets one for mounting the oil filter
and another one for supporting the quick connect cou-
plings at a location spaced from the oil filter, if desired
or necessary within the particular engine compartment
being modified. In this particular instance, the external
openings 80 and 86 could be adapted to receive hose
connection fittings for attachment to the remote quick
coupling connection mounting bracket. In addition, it
should be recognized that the third hose 88 could be led
directly to the remote quick coupling mounting bracket
without passing through the remote mounting bracket of
the oil filter. Furthermore, as previously mentioned, the
fluid connection to the first hose 62 can be made any-
where along the fluid passage between the oil filter
mounting adapter and the remote oil filter mounting
bracket and can lead directly to the remote quick cou-
pling connection bracket.

[0045] A drain plug adapter 18 is shown in Figure 7.
The drain plug adapter 18 includes a body member 90
having a central through bore 92 extending there-
through and a branch through bore 94 which is in fluid
communication with central through bore 92 and is an-
gularly orientated thereto. Branch through bore 94 may
have an externally threaded male first end 96 adapted
to matingly engage within the internally threaded female
aperture 98 formed in the bottom of the oil pan reservoir
of the internal combustion engine 12.

[0046] In the alternative, an internally threaded end of
branch bore 94 may be adapted to receive a portion of
an externally threaded male connecting member there-
in. The connecting member may include a first externally
threaded region adapted to be threadingly received in
the internally threaded end of branch bore 94 and a sec-
ond externally threaded region adapted to be threading-
ly received in the drain plug opening 98 of the oil pan
reservoir of the internal combustion engine 12. To facil-
itate attachment of the drain plug adapter 18 in the drain
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plug opening 98, the connecting member may have a
centrally positioned square or hexagonal shaped por-
tion adapted to be engaged by known tools for turning
the connecting member to threadingly engage within the
aperture 98 of the oil pan reservoir and branch through
bore 94 of the drain plug adapter 18. The connecting
member, of course, would have a through bore longitu-
dinally extending therethrough to bring the oil pan inte-
rior into fluid communication with the branch through
bore 94 and the central through bore 92.

[0047] The central through bore 92 of the drain plug
adapter 18 has first and second ends, 100 and 102 re-
spectively. One end of the central through bore is adapt-
ed to receive a drain plug 104. The other end of the cen-
tral through bore is adapted to receive a hose connec-
tion fitting 106. Preferably, the hose connection fitting
106 is a push-on type hose connection fitting adapted
to sealingly engage an end section of hose without re-
quiring the use of hose clamps, as is commercially avail-
able and known in the hose connecting art. The third
hose 88 is attached to the drain plug adapter 18 at the
outlet of central through bore 92.

[0048] While the invention has been described in de-
tail, it will be apparent to those skilled in the art that the
disclosed invention maybe modified. Therefore, the
foregoing description is to be considered exemplary,
rather than limiting and the true scope of the invention
is that defined in the following claims.

Claims

1. A method for evacuating oil from an oil filter asso-
ciated with an internal combustion engine having an
internal oil lubrication distribution passage system
with an oil filter and an oil reservoir, the method
comprising the steps of:

connecting an external, separable apparatus to
said internal oil lubrication distribution passage
system at a first point upstream of said oil filter,
and at a second point in fluid communication
with said oil reservoir;

evacuating spent oil from said oil filter into said
oil reservoir; and

removing accumulated spent oil from said oil
reservoir.

2. The method of claim 1, further comprising the steps
of:

determining the viscosity and lubricity of said
spent oil removed from said oil reservoir;

comparing said determined values of viscosity
and lubricity against known standard values;
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and

calculating deviation from said values.

3. The method of claim 1 or claim 2, further comprising

the steps of:

determining presence and concentration of
chemical breakdown products of oil and oil ad-
ditives present in said spent oil; and

reporting said presence of said breakdown
products.

The method of any one of claims 1 to 3, further com-
prising the steps of:

determining presence and concentration of for-
eign contaminants present in said spent oil; and

reporting presence of foreign contaminants.

The method of any one of claims 1 to 4, further com-
prising the steps of:

introducing said measured amount of spent oil
removed from said oil reservoir into a suitable
environmentally safe storage facility; and

recording said measured amount value on a
suitable recording document.

An apparatus for removing spent oil from an oil filter
unit associated with an internal combustion engine ,
the internal combustion engine having an internal
oil lubrication distribution passage system with an
oil pump, an oil filter and an oil reservoir, the appa-
ratus comprising;

purge gas supply passage means disengaga-
bly connected to the internal combustion en-
gine at a point between said oil pump and said
oil filter, the purge gas supply means capable
of delivering a volume of purge gas sufficient to
evacuate spent oil from the oil filter to said oil
reservoir;

oil withdrawal passage means having a disen-
gagable fluid connection in fluid communication
with a lowermost portion of said oil reservoir of
said internal combustion engine;

first oil discharge passage means connectable
with an external spent oil storage receptacle;

means for measuring oil volume passing
through said first oil discharge passage means;
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fluid supply passage means for connection to
a fresh oil supply means; and

valve means for selectively connecting said flu-
id supply passage means to said internal com-
bustion engine through said purge gas supply
passage means.

7. Amethod for producing an ecologically stable spent

oil filter comprising the steps of:

introducing at least one pulse of pressurized
purge gas into the interior of the oil filter unit
containing a volume of spent oil while the spent
oil filter is in fluid communication with an inter-
nal combustion engine, the introduction of the
at least one pulse ofpurge gas occurring at a
position upstream of an interface between the
spent oil and filtration media contained in the
oil filer unit;

urging spent oil through the filtration media
ahead of and contemporaneous with the lead-
ing edge of the at least one pulse of pressurized
purge gas;

collecting spent oil expelled form the spent oil
filter unitin a suitable collection receptacle such
as the oil pan, and then

removing the spent oil filter from association
with the internal combustion engine.

A method for evacuating oil from an oil filter asso-
ciated with an internal combustion engine having an
internal oil lubrication distribution passage system
with an oil filter and an oil reservoir substantially as
hereinbefore described with reference to and as il-
lustrated in the accompanying drawings.
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