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This is a continuation-in-part of United States Patent
Application Serial No. 08/381,443, filed January 31, 1995.
FIELD OF THE INVENTION
The invention relates to oil reclamation devices and more
particularly to oil reclaﬁation devices utilizing heating

chambers to evaporate liquid contaminants.

KGROUNL

0il reclamation devices for use in engines, motors,
hydraulics, transmissions, and the like are gaining increasing
popularity because they dramatically increase the time between
0il changes for motors or engines and hydraulic eguipment.
Typical successful reclamation devices are shown in U.S.
Patents 4,943,352, 4,289,583, 4,227,969, and 4,189,351, the
disclosures of which are incorporated by reference herein.

The invention relates to an oil reclamation device that
has enhanced efficiency and ease of use compared to
conventional oil reclamation devices. The device according to
the present invention mounts an oil filter in such a way that
access to the oil filter or replacement thereof is simple and
effective. Also, the reclamation device according to the
invention provides much more effective and efficient heat
transfer by both conduction and convection, providing more
effective evaporation of light liquids in the o0il, such as
water, antifreeze, fuel, and some more contaminants such as
blow-by gases. The evaporated contaminants are readily
removed without recondensing, and the oil is recirculated.

More efficient evaporation is provided by utilizing a
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generally vertical electric resistance heating element which
extends upwardly into an evaporator base. The base is of heat
conductive material such as aluminum 319 or aluminum 356,
which is also in heat conductive relationship with an
evaporator head also of heat conductive material, such as
aluminum 319 or aluminum 356. A chamber between the base and
the head has wall elements which extend upwardly from the base
and to which the o0il is directed by a plurality of small
conduits for distributing the oil, a thin film of oil passing
over a wall element to be effectively heated.

The filter utilized according to the invention preferably
comprises a twisted continuous filament of unbleached natural
cotton which is wound around a center perforated mandrel so
that there is a density variation across the filter, allowing
more effective filtration by trapping larger particles in the
outer perimeter and smaller particles closer to the center
mandrel through which the oil flows to the reclamation device.
This increases the useful life of the filter while also
providing more effective filtration.

According to one aspect of the present invention an oil
reclamation device is provided comprising the following
elements: An evaporator head of heat conductive material. an
evaporator base of heat conductive material mounted to and
below the evaporator head, the head and base defining an
evaporator chamber therebetween. A sealed stainless steel
heating element which is preferably isolated from the oil and
vapors and disposed within the evaporator base for heating oil

cantaining contaminants within the evaporator chamber by
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conduction and convection to evaporate light contaminants in
the 0il. A vent from the evaporator chamber. An oil
discharge conduit from the evaporator chamber formed in the
evaporator base. And an oil inlet conduit feeding oil from
the head toward the evaporator chamber.

The device also preferably comprises an oil filter for
filtering oil prior to the oil passing into the oil inlet
conduit. The oil filter is preferably mounted on the
evaporator head on the opposite side thereof from the
evaporator base. The oil filter preferably comprises an outer
canister having filtering media (such as twisted continuous
filament unbleached cotton) and a central mandrel. The
filtering medium has a density differential of at least about
10% between the outer canister and the central mandrel, the
density being higher adjacent the mandrel than aqjacent the
canister. The o0il inlet conduit is adjacent the central
mandrel and the oil filter is supported on the evaporator
head. -

The evaporator base comprises a base element and at least
one generally annular wall element extending upwardly from the
base element toward the evaporator head. A plurality of
spaced channels are formed in the at least one wall element
providing radially outward flow of oil from the oil inlet to
the o0il outlet. The o0il is introduced into contact with the
wall element or elements by a plurality (e.g. ten) of
substantially evenly spaced passages formed in the evaporator

head and flafing outwardly from the oil inlet conduit to the
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evaporator chamber. the oil flows in small, spaced, distinct
streams to impact a portion of the wall element.

The heating element may be substantially concentric with
the wall elements and comprise an electric resistance heating
element which extends vertically upwardly. The wall elements
may include at least one generally frustoconical wall element.
The evaporator base and the evaporator head each preferably
include first and second bosses, the first boss comprising an
oil inlet for feeding oil from the head to the o0il filter, and
the second boss comprising an oil discharge conduit. A
portion of the heating element extending upwardly from the
evaporator base is covered by a protective cap, also
preferably of aluminum. Electrical wire, shielded in a
stainless steel flexible conduit, extends from the heating
element through the protective cap.

The vent from the evaporator chamber preferably comprises
a passageway which passes through the evaporator head radially
remote from the heating element. The evaporator base and head
are preferably in good heat conductive engagement with each
other at a central portion of each.

The at least one generally annular wall element
preferably comprises at least first and second concentric wall
elements, the first wall element including a plurality of
first channels formed therein, and the second wall element
including a plurality of second channels formed therein, the
first channels radially offset from the second channels so
that refined o0il must always follow a tortuous path after

passing a thin film over the wall element, before exiting the



10

15

20

WO 96/23854 PCTIUS96/01380

outlet form the cﬁéﬁbe;. At least one of the second channels
is preferably aligned with the oil discharge outlet.

According to another aspect of the present invention an
oil reclamation device is provided comprising the following
elements: An evaporator heaa of heat conductive material. An
evaporator base of heat conductive material mounted to and
below the evaporator head, the head and base defining an
evaporator chamber therebetween. An upwardly vertically
extending heating element disposed within the evaporator base
for heating oil containing contaminants within the evaporator
chamber by conduction and convection to evaporate light
contaminants in the oil. A vent from the evaporator chamber.
At least one generally annular wall element extending upwardly
from the evaporator base toward the evaporator head. An oil
discharge conduit from the evaporator chamber. And an oil
inlet conduit feeding oil into the evaporator chamber.

It is the primary object of the present invention to
provide an enhanced efficiency and utility oil reclamation
device. This and other objects of the invention will become
clear from an inspection of the detailed description of the

invention and from the appended claims.
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FIG. 1 is a side view, mostly in cross section but partly
in elevation, of an exemplary oil reclamation device according
to the present invention including an oil filter mounted
thereon;

FIG. 2 is a view like that of FIG. 1, only turned ninety
degrees, of just the oil reclamation device;

FIGS. 3 and 4 are end detail views, the other components
being removed for clarity of illustration, of just the two
bosses of the o0il reclamation device of FIGS. 1 and 2;

FIG. 5 is a top view of the evaporator base of the oil
reclamation device of FIG. 2, while FIG. 6 is a bottom view of
the evaporator base;

FIG. 7 is a bottom view of the evaporator head of the oil
reclamation device of FIGS. 1 and 2, while FIG. 8 is a top
view of the evaporator head;

FIG. 9 is a side view, mostly in cross section but partly
in elevation, of an alternative embodiment of an oil
reclamation device according to the present invention
including an oil filter canister housing;

FIG. 10 is a view like that of FIG. 9, only turned ninety
degrees;

FIG. 11 is a top plan view of the evaporator head of the
oil reclamation device of FIG. 9, while FIG. 12 is a bottom
plan view thereof; and

FIG. 13 is a top plan view of a 1id for the canister
housing of the oil reclamation device of FIG. 9, while FIG. 14

is a top view thereof.
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The invention is directed to an o0il reclamation device
utilizing a two stage filtration process in which o0il
introduced to the device is first filter through a filter
med;um and is then resented to a heating chamber for
evaporation of additional liquid contaminants. The invention
contemplates improvements in the device that lead to increased
efficiency and maintenance as well as extended filter medium
use.

An exemplary oil reclamation device according to the
present invention is shown generally by reference numeral 10
in FIGS. 1 and 2. The device 10 includes an evaporator head
11 of heat conductive material, such as aluminum 319 or
aluminum 356, and an evaporator base 12, also of heat
conductive material such as aluminum 319 or aluminum 356.
While the base 12 is shown as a distinct element in the
drawings, it is to be understood that it may be integrally
formed with (e.g., case as part of) the head or block of an
engine with which it is used.

The head 11 is preferably secured to the base 12 by a
plurality (e.g., four) of stainless steel machine screws 13.
The relative positions of the screws 13 are seen most clearly
in FIGS. 3 through 6. The head 11 includes a central portion
14 which has an oil inlet conduit 15 extending generally
vertically (as seen in FIGS. 1 and 2) downwardly therein for
carrying oil to be treated to an evaporation chamber 6 formed
between the head 11 and the base 12. The base 12 also

includes a hollow generally tubular concentric post 17 in
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which a sealed stainless steel electric resistance heating
element (which preferably extends generally vertically and
upwardly) is provided, there being good heat condqctive
contact between the central portion 14 of the head 11 and the
central tubular element 17 of the base 12 as indicated at area
19 in FIGS. 1 and 2. Around the periphery of the elements 11,
12 vhere they are clamped together by the machine screws 13,
and a seal 20 (see FIGS. 1 through 4) is provided between
them. The seal 20 is of conventional flexible and/or
resilient sealing material such as synthetic rubber.

The basellz includes a base element 22 and the heating
element 18 has a portion 23 thereof which extends upwardly
from the bottom of the base element 22. The heating element
18 is preferably a resistance type electric heating element
that substantially maintains a constant wattage over time
provide a uniform temperature, which can be preferably
maintained, for example, at 180-200 degrees, in the
evaporation chamber. An electric wire or wires 24 is/are
provided for supplying electric current to the conventional
electric resistance element 18, and the upwardly extending
portion 23 may be protected by a protective cap 25, e.g. also
of a metal such as éluminum. The wires 24 are shielded in a
stainless steel flexible conduit. The protective cap 25 may
be held to the base element 22 with a plurality of screws 26.

Extending upwardly from the base element 22 is at least
one generally annular wall element, shown schematically by
reference number 28. The entire construction preferred for

the wall element 28 is seen most clearly by inspecting all of
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FIGS. 1, 2, and 5. The wall element 28 is generally annular,
although having at 1ea;t one and preferably two (or more)
channels 29 formed therein for the radially outward flow of
oil from the central tube 17. As seen in all of FIGS. 1, 2,
and 5, the generally annular wall element 28 preferably has
generally a frustoconical shape, and as seen in FIGS. 1 and 2,
oil flows in a thin film down at least the heated interior
surface 30 of the wall element 28 to the base 22.

0il is fed to the wall element 28 from a plurality of
substantially evenly spaced passages 32 formed in the
evaporator head 11 central portion 14, the general manner in
which the passages 32 flow outwardly from the oil inlet
conduit 15 being seen in FIGS. 1 and 2, and the spacing
between the passages 32 being most clear from the bottom view
of the evaporator head 11 provided in FIG. 7. Preferably
about ten passages 32 are provided, each about 1/16 inch in
diameter. The passages 32 provide for flow of oil into
chamber 16 (in contact with wall 28) in small, spaced,
distinct streams. The passages 32 may include, or comprise,
jets, nozzles, or other flow directing, manipulating, or
enhancing devices.

The head 11 also preferably comprises a vent 34 (see
FIGS. 2 and 7) through which fumes (e.g. evaporated light
liquids from the oil, such water, fuel, blow-by gases, and
antifreeze) pass out of the chamber 16. A conduit 35 (see
FIG. 2) is connected to the vent passage 34, which may either
be exhausted to the environment or led to the induction system

for the engine or motor to be consumed during the combustion
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process in the engine, etc., with which the device 10 is
associated. |

The base 12 also preferably comprises a second (or more)
generally annular wall 36 which is concentric with the wall 28
and also may be generally frustoconical. The generally
annular second wall 36 also preferably has one or a plurality
of channels 37 (see FIG. 5) formed therein, the channels 37
being radially offset from the channels 29. For example, two
channels 29 are provided each offset about ninety degrees from
the two channels 37, with one of the channels 37 (the left
most channel in FIG. 5) in alignment with an oil discharge
opening 40 from the chamber 16.

Both of the elements 11, 12 are dimensioned and shaped so
that the bosses of 11/, 11", 12/, 12" (see FIGS. 3 through 8
in particular) are associated therewith. The boss 12" has the
opening 40 therein, while the boss 11’ has a primary inlet for
oil to the entire unit 10, the primary inlet being indicated
by reference numeral 42 in FIGS. 1 and 3.

The inlet 42 includes a metering jet, shown generally by
reference numeral 43, therein through which the 0il is metered
when originally introduced into the device 10 so that it will
flow slowly through the oil filter 45 (see FIG. 1) which will
be hereinafter described. The metering jet 43 leads to a
passageway 46 which in turn leads to a substantially 360
degree cavity 47 (see FIGS. 1, 2, and 8) which is in operati?e
communication with the cotton pad 48 disposed at the bottom of
the oil filter 45. A one micron cotton pad 49 may be provided

backing up the pad 48, and a Buna rubber sealing gasket 50 or
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the like is pfovided between the filter 45 and the reclamation
device 10. A check valve 44 is preferably provided between
the cavity 47 and the pad 49, or elsewhere in the device 10 or
filter 45 where practical. The check valve 44 may be of the
type_having a perforated plate covered by a rubber flap above
(as seen in FIG. 1) the plate, the flap allowing flow of oil
from cavity 47 to pad 48 through the perforated plate, but the
flap closing the perforations in the plate and preventing the
flow of oil in the opposite direction.

The oil filter 45 preferably includes an outer metal
(e.g. steel) canister 52, and an inner common concentric,
central, perforated mandrel 53. A twisted continuous filament
of unbleached natural cotton, éhown generally by reference
numeral 55 in FIG. 1, preferably is provided in a spiral
configuration around the central perforated mandrel 53 so that
the portions 56 thereof adjacent the mandrel 53 have a density
which is at least 10% higher than portions 57 thereof adjacent
the canister 52. Preferably the density differential is even
greater than 10%, e.g., more than 25%. In this way large
particles tend to be trapped by the low density portion 57,
while smaller particles are trapped by the higher density
portion 56, and the useful life of the filter 45 is extended,
while it operates more efficiently. A strong compression
(e.g. coil) spring 60 is preferably provided holding an inner
canister, including the mandrel 53, tightly sealed against the
element 10, and the filter 45 seals by screwing it onto the

exteriorly threaded nipple 61 disposed at the central portion
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14 of the evaporator head 11 in definiiig the oil inlet conduit
15 therein.

In operation of the o0il reclamation device 10 and oil
filter 45 in FIG. 1, contaminated oil from the motor or engine
or the like is fed by a suitable conduit to the inlet opening
42 of the head 11. The oil passes through the metering jet 43
so that it slowly moves into the cavity 47, passing through
the rubber check valve 44 before passing into contact with the
pads 48, 49. The check valve 44 functions so that when the
unit 10 is not in operation, o0il back pressure will not force
oil to the pump, and so that oil will not be lost when the oil
is being changed. The oil then proceeds upwardly through the
pads 48, 49 first into the outer portion 57 of the cotton
filtering element 55, and then moves inwardly to the
perforated mandrel 53. The filter 45 removes the particles,
both large and small, from the 0il, and then the filtered oil
moves into the inlet conduit 15 of the reclamation device 10.

The oil flows from conduit 15 downwardly into the
outwardly flaring small (e.g. 1/16 inch) passages 32, and from
the passages 32, the o0il streams impact primarily the inner
heated surface 30 of the generally annular wall element 28,
flowing in a thin film down the surface 30. Electrical energy
is supplied from a battery or like source of electrical energy
through the wire 24 to the upwardly extending electric
resistance heating element 18, which heats the entire base 12
by conduction, and additionally heats the head 11 by
conduction due to the good heat transmitting surface 19

contact area therebetween. The heat supplied is sufficient to
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evaporate the light liquids in the oil, such as fuel, water
and antifreeze, or like contaminants, without evaporating a
substantial amount of the oil itself.

The evaporated contaminants move -- as seen in FIG. 2 --
out the vent 34 to be carried away by the conduit 35 to an
appropriate location. The oil being refined moves through the
channel 29 radially outwardly, into contact with the outer
generally annular wall element 36, and then ultimately through
channels 37. The o0il is constantly subjected to heat
sufficient to cause evaporation of light liquids during the
entire time it is in the chamber 16. Eventually, the
substantially con;aminant-free 0il flows through the channels
37 to the outlet opening 40, being recirculated back to the
engine from which it came. The chamber 16 is low pressure,
which facilitates the evaporation of the contaminants, and the
oil is typically discharged from the outlet 40 by gravity.

An alternative embodiment 70 of the invention is shown in
FIGS. 9-14 and incorporates many of the advantages of
invention as provided in the above embodiment 10 and adds
further features. While utilizing the arrangement of an oil
filter 72 connecting to the head 74 above the heating chamber
76, the present embodiment 70 generally provides a canister
chamber 78 permitting use of a larger volume of filter media.
With this increased filter media volume, saturation of the
media is further delayed, and the useful life of the media is
prolonged. The oil filter 72 can also be manufactured less
expensively than an oil filter requiring in own sealed outside

casing.
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Referring to FIGS. 9-14 and particularly to FIGS. 9 and
10, the oil reclamation device 70 generally includes the head
74 removably mounted to a base 80 to define an evaporation
chamber 76 therebetween. The device 70 further includes a
filter canister housing 82 for receiving the filter canister
72, which can include filter media 84 encased in a perforated
shell 86.

The device 70 provides an o0il inlet 88 preferably in the
head 74 for receiving contaminated oii to be filtered. The
incoming 0il is routed through the head 74 to the canister
housing 82 where it is filtered through the filter media 84
and transferred through channels 90 in the head 74 to the
evaporation chamber 76 for evaporative filtration.

The filter canister housing 82 has a continuous housing
wall 92, which can be integrally and unitarily formed, such as
by casting, with the head 74 and which extends upwardly from
the upper surface 94 of the head 74. The housing wall 92 can
alternatively be separately manufactured and secured to the
head 74 by bolts or other conventional fastening techniques.

The canister housing 82 is defined by the continuous wall
92, a housing lid 96 and the upper head surface 94. The
continuous wall 92 is preferably circular to correspond to the
preferably circular geometry of the filter canister 72.
Alternative wall geometries are also possible. The housing
lid 96 is preferably threadingly mounted to an open end of the
housing wall 92.

The canister housing 82 slidingly receives the filter

canister shell 86 containing filter media 84. The filter
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media can be a wound cotton arranged in a spiral fashion to
create a density distribution as discussed above with respect
the exemﬁlary device 10. Alternatively, the filter media 84
can be compressed in the canister shell 86 without a hollow
core, as illustrated in FIG. 9. The canister shell 86
provides an inlet opening 98 which receives a projection 100
from the head 74 and serves to center the canister shell 86 in
the housing 82 to thereby form an annular space 102 between
the outer circumference of the canister shell 86 and the
housing wall 92.

The interior surface of the 1id 96 can also provide
raised surfaces, such as annular ridges 104 (SEE FIG. 14), for
positive flow of oil exiting the canister 72. The interior
surface of the 1lid 96 can provide further raised surfaces,
such as radial ribs 106 (FIG. 14), for establishing a passage
between the 1id 96 and the top of the canister 72 connecting
to the annular spacing 102. Similarly, the upper surface 94
of the head 74 can provide raised surfaces, such as a
plurality of radial ribs 108 (See FIG. 11) to separate the
filter canister 72 from the head surface 94 and thereby define
an oil passageway 110 from the annular spacing 102 to the
channels 90 leading to the evaporation chamber 76.

Incoming oil is preferably first introduced to the filter
media 84 internally through the projection 100. The oil is
filtered and exits through perforations 112 in the canister
shell 86 at its top. The oil leaving through the top is then

routed through the top passage 114 to the annular spacing 102
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where it transported to the lower passage 110 and through the
channels 90 to the evaporation chamber 76.

The interior surfaces of the head 74 and base 80 can be
constructed in a manner similar to that described with respect
to the exemplary device 10. The head 74 is preferably secured
to the base 80 by a plurality (e.g., four) of stainless steel
machine screws 116, although conventional techniques for
securing the base 80 and the head 74 can be employed, provided
a sealing arrangement is obtained. The relative positions of
the screws 116 are seen meost clearly in FIGS. 11 through 12.
The head 74 includes a central portion 118 which extends
downwardly toward the base and contains the passages 90 for
carrying oil to be treated to the evaporation chamber 76.
Extending radially from the central portion 118, the interior
surface 120 of the head 74 can extend downwardly toward the
base 80, such as in the angled fashion illustrated, to mate in
the opening 122 of the base 80. The channels are preferably
straight axial bores to facilitate manufacture but can be
provided in alternative configurations so long as a continuum
is made between the canister housing 82 and the evaporation
chamber 76. The oil inlet 88 to the canister housing 82 is
provided by a radial passage 124 transitioning to an axial
passage 126 extending into the protrusion 100. Again,
alternative constructions are possible.

The base 80 preferably includes a hollow generally
tubular post 128 in which a preferably sealed stainless steel
electric resistance heating element 130 (which preferably

extends generally vertically) is provided. Around the
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periphery of the head 74 and the base 80 where they are
¢lamped together by the machine screws 116, a seal 132 is
preferably provided between them. The seal 132 can be a
conventional flexible and/or resilient sealing material, such
as synthetic rubber.

The heating element 130 has a portion thereof which
extends downwardly from the bottom of the base 80. Aan
electric wire or wires 134 is/are provided for supplying
electric current to the heating element 130, which can be a
conventional resistance coil heater, and the downwardly
extending portion may be protected by a protective cap 136,
e.g. also of a metal such as aluminum.

Extending upwardly from the base element is at least one
generally annular wall element 138. The wall element is
generally annular 138, although having at least one and
preferably two (or more) channels formed therein for the
radially outward flow of oil from the central area.

The head also preferably comprises a vent 140 through
which_fumes (e.g. evaporated light liquids from the oil, such
water, fuel, blow-by gases, and antifreeze) pass out of the
chamber. The base 80 provides an outlet 142 for allowing the
drainage of filtered oil for return to the engine for further
use. The outlet can extend to a side opening as shown in FIG.
9 and altérnatively and preferably, the outlet 144 as shown in
FIG. 10 can be positioned to exhaust through the bottom of the
base 80 and thus reduce the height regquirements of the device
70. Similarly, an alternative preferred vent 148 can be

routed through the same side ear or boss 150 as the oil inlet
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88, as shown in FIG. 9 to further reducé the height of the
unit 70. The head and base are preferably constructed of heat
conducting material, such as 356 aluminum which has less oil
porosity than 319 aluminum.

It will thus be seen that according to the present
invention a simple, efficient and effective oil reclamation
device, and oil filter associated therewith, have been
provided having advantages over conventional oil reclamation
devices, including efficiency of evaporation of the
contaminants and ease of access of the filter. While the
invention has been herein shown and described in what is
presently conceived to be the most practical and preferred
embodiment the:eof, it will be apparent to those of ordinary
skill in the art that many modifications may be made thereof
within the scope of the invention, which scope is to be
accorded the broadest interpretation of the appended claims so

as to encompass all equivalent structures and devices.
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WHAT I8 C :

1. An oil reclamation device comprising; Illlllll |||I|| III" “III || |“|

an evaporator head; A

an evaporator base mounted to and below said
evaporator head, said head and base defining an evaporator
chamber therebetween;

a heating element connected to said evaporator base
for heating o0il containing contaminants within saiq evaﬁorator
chanber by conduction and convection to evaporate light
contaminants in the o0il;

a vent from said evaporator chamber;

an oil discharge conduit from said evaporator
chamber forméd in said evaporator base; and

an oil inlet conduit feeding o0il from said head
toward said evaporator chamber.

2. An oil reciamation device as recited in claim 1
further comprising an oil filter for filtering oil prior to
the o0il passing into said oil inlet conduit.

3. An oil reclamation device as recited in claim 2
wherein said oil filter is mounted to said evaporator head on
the opposite side of said evaporator head from said evaporator
base.

4. An oil reclamation device as recited in claim 3
wherein said oil filter comprises an outer canister having
filtering media therein, and a central perforated mandrel said
filtering media having a density differential of at least
about 10% between said outer canister and said central

mandrel, the density being higher adjacent said mandrel than
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adjacent said canister; and wherein said oil inlet conduit is
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adjacent said central mandrel, said oil filter supported on
said evaporator head.

5. An o0il reclamation device as recited in claim 4
wherein said filtering media comprises continuous filament
unbleached natural cotton when wrapped around said perforated
mandrel.

6. An o0il reclamation device as recited in claim 1
wherein said evaporator base comprises a base element and at
least one generally annular wall element extending upwardly
from said base element toward said evaporator head.

7. An oil reclamation device as recited in claim 8
wherein said heating element is substantially concentric with
said wall elements, and comprises a sealed stainless steel
electrical resistance heatiﬁg element.

8. An o0il reclamation device as recited in claim 1
further comprising a filter canister housing extending from
said evaporator head on the opposite side of said evaporator
head from said evaporator base, said filter canister housing
having a removable 1id and enclosing an oil filter for

filtering o0il prior to the oil passing into said oil inlet
o \
conduit.
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