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COMPLETE SPECIFICATION
DRAWINGS ATTACHED

Improvements relating to Filters

We, WINSLOW ENGINEERING AND Manu-
FACTURING Co., a Corporation organised and
existing under the laws of the State of Cali-
fornia, United States of America, of 1093

3 Charter Street, Redwood City, California,
United States of America, do hereby declare
the invention for which we pray that a
gatent may be granted to us, and the method

y which it is to be performed, to be par-

10 ticularly described in and by the following
statement:——

This invention relates to filtering units for
gurifymg fluids, and more particularly it re-

tes to an improved dual element filter unit

15 for removing sludge, grit, and other
deleterious matter from lubricating ol em-
ployed in a circulating oil system of an in-
ternal combustion engine, or other mechan-
ism having similar requirements,

20 _ Filtering units for lubricating oil to which
the invention is especially applicable are
those tg'pes comprising a housing into which
oil to be filtered may be continuously intro-
duced through one conduit and from which

25 filtered oil may be continuously removed
through another conduit, a suitable filtering
material being disposed within the housin,
in the path of the oil flowing therethrou
for removing filterable material from the oil.

30 The filtering material in such units usually
comprises 2 mixture of fibrous and porous
materials retained in an annular shaped pack-
age of substantial length and confined by
either a flexible hollow casing of porous

35 knitted fabric, or perforated metal wall
member. Examples of suitable filtering
material are spun cotton, natural and syn-
thetic fibres, wood fibres, and other natural
fibres such as sisal or hemp. In addition,

40 various chemicals that are not soluble in oil
and do not react with the chemical com-
pounds used in detergent type oils, may be
mixed with the fibrous materials to form a

[Price —

permanent, homogeneous parg of the filter
element, Other types of filtering media may 45
be used such as pleated paper, and although
the annular shape is more commonly used,
such filtering elements may be constructed in
a variety of shapes adapted to fit into differ-
ent types of housings. 50
Filtering umits of the aforesaid type are
most commonly connected in oil circulation
stems in either a shunt type or a *full
ow ” filtering system, In a shunt type sys-
tem only a portion of the fotal oil circulated S5
flows through the filtering unit, and any inter-
ruption or restriction of this flow by the filter
in no way hinders the Essage of unfiltered
oil to the surfaces to be lubricated. The
“full flow ™ type of system is more effective 60
in filtering since all of the circulating oil is
filtered on every cycle. However, in such a
system any interruption or restriction of the
ow through the filterine unit causes a corres-
ponding reduction in the rato at which the 6§
oil is supplied to the surfaces to be lubri-
cated, Maximum filtering effectiveness is,
of course, achieved when the filter clement is
comprised of a relatively fine media, thereby
enabling it to remove a high percentage of 70
sludge, grit and other deleterious substances.
Yet, the filtering media must be and remain
sufficiently porous as g whole, to permit the
amount of oil flow through the filter that s
necessary to supply the surfaces being lubri- 75
cated. There are many instances in normal
engine operation where the oil will not
readily flow through a fine media filtering
element at the necessary flow rate, such as
during cold starts or because of partial 80
clogging of the element. It has long been
the practice in “ full flow ” filters to provide
a means for bypassing the oil completely
around the filtering element when adequate
flow through them cannot be maintained. 85
However, bypassing of unfiltered oil is not
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desirable because it partially or completely
eliminates any filtering action and thus allows
deleterious substances in the oil to flow
directly back to the oil supply sump of the
§ engine. The amount of bypassing of a filter
which is necessary can be decreased by in-
creasing the coarseness and hence the
porosity of the filter media, This com-
promise reduces the overall efficiency of the
10 filtering unit under normal operating condi-
tions. The general problem then, prior to the
present invention, was to provide a filtering
unit capable of providing a high filtering
efficiency without bypassing of oil over 2
15 wide range of operating conditions.

One effort in solving the aforesaid prob-
lem was described in an earlier U.S. Patent
No. 2,559,267. There a dual element filter
was utilised wherein one of the filter ele-

20 ments was composed of a relatively fine filter-
ing medium and the other element was com-
posed of a relatively coarse medium. The
two filter media were enclosed within a single
housing and arranged so that under condi-

25 tions of higher pressure where oil could not
pass freely through the fine medinm, it
would still be able to pass readily through
the coarser medium, This arrangement pre-
vented the complete bypassing of oil being

30 filtered under these extreme pressure condi-
tions. However, one problem with the afore-
mentioned filtering arrangement was that
even under the normal pressure conditions a
substantial portion of the oil being filtered

35 travelled through the coarser medium, There-
fore, the total amount of oil passing through
the unit was not being filtered by the finer
medium and the overall filtering efficiency of
the unit was not maintained at its maximum

40 level. Moreover, as the finer medium ele-
ment began to clog up and offer more resist-
ance to flow, the oil was easily diverted to
the coarser and less effective filter element.

According to the invention there is pro-

45 vided a filtering unit comprising a first filter
element of relatively fine filter material and
a second filter slement of relatively coarse
filter material, and valve means so arranged
as normally to control the fluid to be filtered

S0 to pass through the first element, and to pass
fluid through the second element when the
pressure-drop through the first element ex-
ceeds a predetermined value,

The invention further provides for a by-

55 pass valve arrangement which may come into
operation if both fine and coarse filter ele-
ments become clogged.

The invention also includes constructional
features, which are described below in re-

69 spect of examples, and which are defined in

appended claims.

Other objects, advantages and features of
the invention will become apparent from the
following detailed description, and as shown

65 in the accompanying drawings, in which:

Fig. 1 is a vertical sectional view of one form
of filtering unit made in accordance with the
invention;

Fig. 2 is a fragmen plan view of the
apnular spring disc for the drainback valve 70
of the filtering unit of Fig. 1;

Fig. 3 is a vertical sectional view of another
form of filtering unit embodying principles
of the present invention;

Fig. 4 is a fragmentary view in section of 75
the filtering unit of Fig, 3 showing its inlet.

Referring to the drawings, Fig. 1 shows an
oil filtering unit 10 of the full flow type em-
bodyin% the principles of the invention and
particularly well adapted for use in lubri-
cating oil systems of engines or other mech-
anisms requiring a relatively low but constant
flow of oil to various surfaces subject to
wear. As shown, the unit 10 is of the fully
sealed screw-on type that may be thrown
away and replaced when its filtering efficiency
has been reduced after long use. It is re-
movably connected to a combined inlet and
outlet fitting 11 for an engine lubrication
system which fitting includes a central con-
duit 12 for receiving the outlet flow of clean
filtered oil from the unit 10, and an outer
conduit member 13 forming an annular
passage 14 for carrying the inlet flow of pre-
sumably dirty unfiltered oi] into the filtering 95
unit 10. The filter unit 10 is secured to the
fitting 11 by means of an upwardly extending
externally threaded boss portion 15 of the
wall of the conduit 12. Other inlet and outlet
connections and other means for attaching
tae unit 10 to an engine could obviously be
utilised.

As shown in Fig, 1, the filtering unit 10 com-
prises a relatively thick base member 16
having a central upwardly extending and in-
ternally threaded tubular boss portion 17
adapted to engage the threaded boss portion
15 on the fitting 11. The base member 16 is
downwardly depressed slightly around the
tubular portion 17 and spaced around it in
the depressed area is a series of inlet ports
18 into which oil can flow from the annular
inlet conduit 14, Extending above and
around the base member 16 is a cylindrical
metal housing 19 having an integral top por-
tion 20 at its upper end. At its lower end
the housing is crimped by means of a seal-

+ joint 21 to an annular retainer plate
member 22. The latter supports the base
member 16 within the housing 19 and has a
pair of spaced apart ridges 23 spaced radially
inwardly from its crimped edge 21 which
torm a circular groove for retaining a resilient
gasket 24 that seals the unit 10 against the
inlet and outlet fitting 11. Fixed within the
sealed housing 19 is a cylindrical filtering
cartridge 25 which will be d:scribed herein-
after in greater detail.

The filter cartridge 25, as shown in Fig,
1, has a smaller diameter than, and is fixed
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in position within, the housing 19 so that
unfiltered oil can flow through the bottom
inlet ports 18, past an anti-drainback valve
member 26 and into an apnular space 27
$ around the cartridge 25. In accordance with
the invention the cartridge 25 includes two
annular shaped filtering elements 28 and 29
each of which has a filtering media of differ-
ent porosities. The first element 28 has a
1O finer filter medium of any suitable well
known type such as wood, cotton fibres or
pleated paper, and is capable of removin,
finer particles (e.g. of width 10 microns). It
performs the entire filtering function of the
15 unit 10 under normal operating conditions
until it becomes saturated with debris and
deposits and clogs up, thereby increasing its
resistance to flow and thus the pressure in
the annular space 27. The second element
‘20 29 is made of a coarser filter medium capable
of filtering only larger sized particles (e.g. of
width 50 microns). However, the oil does
not flow through if umtil a predetermined
pressure drop through the first element 28
25 has been reached, at which pomt the second
element 29 automatically becomes operative.
In the unit 10 shown in Fig, 1, the two
annular shaped filter elements 28 and 29 are
axially aligned in an end-to-end arrangement
30 within an outer cylindrical wall member 30.

The wall member 30 may be of metal, plas-
tic or any other suitable material and it is
perforated to allow for the passage of oil
therethrough. Crimped by a peripheral

35 sealing joint 31 to the upper end of the wall
member 30 is an impervious end cap 32 of
sheet metal. A centrally located circular de-
pression 33 in the cap 32 serves fo retain one
end of a coil spring 4 seated at its other end

40 against the top 20 of the housing 10 and
thereby holding the filter cartridge firmly in
position within the housing 19, At jts lower
end the cartridge 25 has an annular end wall

35, also connected by means of a crimped

45 peripheral joint 36 at its outer edge to the
wa.d member 30. Around its inner edge the

wall 35 has an ui:wardly extending e
portion 37, At the lower end of the cartridge
25 the bottom wall 35 is engaged by a bypass

50 valve assembly 38 which supports the cart-
ridge 25 axially while keeping it centered
within the housing 19 and spaced upwardly
from the base plate 16 when the unit 10 is
assembled,

. The first filter element 28 having a rela-
tively fine filter medium is separated from the
second coarser filter element 29 by an an-
nular plate 39. Extending above the plate
39 is an inner tubuler and perforated wall

60 member 40 having an inwardly extending
flange 41 at its lower end engaging the plate
39 and forming a cylindrical chamber 42.
Below the plate 39 is a similar perforated
tubular wall member 43 forming a somewhat

65 larger cylindrical chamber 44 within the cart-

ridge 25. The lower wall member 43 is con-
nected at its lower end to the inner flange
portion 37 of the cartridge bottom wall 35
adjacent the bypass valve 38. The annular
plate 39 has a central opening 45 having an 70
upwardly and inwardly slanted circular
flange 46 around its edge. Attached to the
underside of the annular plate 39 and extend-
ing downwardly therefrom within the cavi
44 is an inverted cup-shaped member 47 with 75
an inwardly turped flange 48 at its lower
end around an opening, the flange forming a
seat for supporting a coil valve spring 49.
Fixed to the upper end of the coil spring 49
is a movable dome-shaped valve member 50 80
which is normally urged upwardly by the
spring 49 into sealinﬁ engagement with the
inner circular flange 46 of the annular plate
39, the valve member 50 being movable
downward] é in response to an increase in the 8§
pressure differential between the upper cham-
ber 42 within the element 29 and the lower
chamber 44 within the element 28. When
this pressure differential increases due to the
failure of the oil to flow freely through the 90
first element 28, the valve member 50 will be
forced downward, thereby allowing oil to
flow through the second filter element 29 of
coarser filter material info the chamber 42,
down through the lower chamber 44 and out 95
the outlet 12 to the surfaces being lubricated.
Within the lower end of the housing 19
the bypass valve shown as an assembly 38
functions to divert oil directly from' the
annular inlet passage 14 fo the outlet conduit 1008
12 if it becomes impossible for oil to flow
adec&mtely through the elements 28 or 29 of
the filtering cartridge 25. As shown, the by-
pass valve assembly 38 comprises an annular
late member 51 having an inmer tubular 108
ange 52 that fits tightly around the upper
end of the tubular portion 17 of the base
member 16, Connected to the annular mem-
ber 51 around its outer edge is the lower end
flange 55 of an upwardly extending cup- 110
shaped member 56 having a circular cross
section and a fapered upper portion 57 that
extends above the annular plate member 51
and into the chamber 44 of the filter element
28. Circumferentially spaced apatt in the 118
tixed annular member 51 around the tubular
portion 17 are a series of ports 58. These
ports 58 are normally blocked by a movable
annular closure member 59 preferably made
of a resilent material and having an upwardly 120
extending flange 60 around its inner edge.
Embedded in the upper side of the closure
member 59 is 2 metal reinforcing ring 61
having an upright inner flange. A com-
pression spring 62 is seated on the metal 125
ring 61 at its lower end and at its upper end
ig retained by an inwardly extending flange
63 at the upper end of the member 56. Thus,
the spring 62 constantly urges the closure
member 59 downwardly against the annular 130
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plate member 51 t0 keep the bypass ports 58
closed during normal operation of the filter.
However, when the pressure within the filter
housing 19 increases to a predetermined

§ high level due to complete clogging of the
cartridge 25, the annular closure member 59
will be forced upwa[fdly against the force of
the spring 62 to allow oil to flow through
the ports 58 directly into the outlet 12.

10 In combination with the bypass valve 38,
the filtering unit 10 is also provided with the
anti-drainback valve 26 which prevents any
reverse flow of oil through the inlet passages
14 when no oil is being supplied to the filtsr

15 10 under pressure, As shown in Fig, 1, the
valve 26 is retained around the tubular mem-
ber 17 on the end base plate 16 by the inner
flange 52 of the annular member 51. The
flatige 52.is engaged with a washer 64 dis-

20 posed adjacent the inner edge of an annular
spring disc retaining member 65. The latter,
which is made of a thin resilent sheet metal
material, extends around the tubular 17 and
covers a lower annular gasket member 66 of

25 resilient or flexible material, Another washer
67 is located just below the inner edge of the
member 66 so that near its inner portion the
member 66 is spaced slightly away from the
base plate 16. The outer portion of the au-

30 nular member 66 extends radially outwardly
over the inlet ports 18 and is held against
the base member 16 by the annular retain-
ing member 65. The latter member exerts
a downward force tending to close the an-

35 nular member 66 against the base member
16 so as fo close the ports 18 by means of
a series of circumferentially spaced apart
prongs 68 that are integral with the member
65 at one end. The prongs 68 extend inwardly

40 and upwardly, their free ends being adapted
to engage the annular member 51, thereby
causing the retaining member 65 to press the
annular seahn%_hmember 66 against the base
member 16, ¢ amount of force supplied

45 by the prongs 68 is, of course, small so that
they readily yield to permit flow through
ggrtq 18 during normal operation of the filter.

Fig. 2, the prongs 68 are shown as being
straight and extending upwardly and radially

5D inwardly toward the centre of the member
65. However, they could also be curved and
extend inwardly In a helix-like pattern. At
their inner ends the prongs have a bent por-
tion 60 ddapted to form a secure engagement

55 with the annular member SI.

- Reviewing now the operation of the filter
ing unit 10, the dirty oil is first forced
through the ports 18 in the base member 16,
through the anti-drainback valve member

60 26 and into the annular space 27 around the
dual element wall member 30, When the
elements 28 and 29 are new and the viscosity
of the oil is normal, the dome-like valve
niember 50 is mormally pressed tightly by

65 the spring 49 into firm sealing engagement

with the flange 46 of the separator plate 39.
Thus, the oil entering the unit 10 flows only
through the first filter element 28 having the
fine filtering medium, After considerable
use when the first filter element 28 gradually
becomes clogged with the dirt, debris and

‘deposits filtered from the passing oil, or in

instances when the oil is cold and viscous,
the oil pressure within the housing 19 will
rise. When the pressure drop across the first
clement 28, that is, when the pressure of the
oil in the chamber 42 above the amaular
plate 39 reaches a predetermined level (e.g.
5 to 6 psi), the valve member 50 will move
downward against the spring 49 and away
from the flange 46 of the opening 45 in the
plate 39, thus bringing the second filter ele-
ment 29 into operation by allowing oil to
flow through it from the outside annular
passage 27.

In addition to the throw-away or “dis-

sable ” type filter unit 10 which has just

een described, the preseat invention may
also be applied to filters whercin only the
cartridge is disposable, which filters are pre-
ferable for certain applications. A filter unjt
10# having such a construction is shown in
Figs. 3 and 4. In this embodiment, the
housing 194 comprises a lower housing mem-
ber 70 removably attached to an upper
housing member 71 by a clamp 72 with a
sealing gasket 73 between the two housing
members. Near the upper end of the lower
housing member 70 is fixed an inlet fitting
74 which directs the inlet oil tangentially into
the filter unit 10a, as shown in Fig, 4, The
outlet for clean filtered oil is provided by a
fitting 75 at the lower end of ‘the lower
housing member 70.

Within the connected housing members 70
and 71 are mounted a pair of filter elements
282 and 29a. The largest of the elements
28z is made up of relatively fine filtering
medium such as the various well known
fibrous materials which are enclosed in a
member 76 of a pervious knitted fabric
having an annular shape. The smaller filter
element 29a has generally the same construc-
tion as the larger element except that its
knitted covering 77 is filled with coarser
filter medium, Separating the filter ¢lements
284 and 29¢ is an impervious transverse an-
nular plate 392 havmg an outer Giameter
equal to or greater than the elements 28z
and 29z and an open ended downwardly ex-

" tending cup-shaped centre section 474 with

an annular flange 4842, Spot welded to the
plate 39z is an annular valve seat member
78 having an upturned inner flange 4la
forming the periphery of central opening 45a.
A coil spring 49« is seated at one end on
the annular flange 48s and its other end is
fixed to a dome-shaped valve member 50a
having a maximum diameter larger than the
opening 45e. The spring normally forces the
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valve member into the opening 45a so that
it seals around the flange 414, but the valve
member will move downwardly to permit
flow through the opening 45a when the pres-

5 sure above it within the secondary element
29a exceeds the pressure below it within the
larger primary element 28z by a predeter-
mined amount, a condition that cccurs when
the primary element becomes clogged. The

10 larger element 282 has a orated inmer
tube 43a extending axially through its centre
which provides a cylindrical chamber 44q
below the annular plate 39a. A similar per-
forated tube section 40z is inserted in the

15 smaller element 294 to form a chamber 424
above the plate 39a.

Adjacent to the lower end of the larger
primary element 28« is a supporting formed
end plate 80 with a central opening 81

20 having an inwardly and upwardly bent
flange 82. The opening 81 is slightly larger
than and is therefore adapted to fit around
a tubular member 83 fixed to the outlet fitting
75 and extending axially into the chamber

25 44a of the primary element 282, Within the
annular recess formed by the flange 82 is
an annular resilient gasket seal member 84,
The seal is held in place by a washer 85
that i pressed against the end plate 80 by

30 2 coil sprin; &86 seated on an internal
shoulder of outlet fitting 75. The end
plate 80 is formed to include a perforated
annular flange 87 whose outer edges are
curved downwardly and outwardly toward

35 the walls of the housing 194. The member
80 is provided with a series of openings 88
circumferentially spaced apart near its peri-
phery which provide access to a trap space
89 at the bottom of the housing 19a for re-

40 taining sludge and the heavier solids removed
from the oil and for preventing them from
being constantly recirculated by the agitated
oil within the housing. The outer rim of
the flange 87 is preferably slightly spaced

45 from the shell 194 of the filtering unit 10g.

The upper end of the smaller or secondary
filter element 29z is retained by a cylindrical
cup-shaped end member 90 on which is cen-
trally mounted a bypass valve assembly 384,

50 The end member 90 has a central opening
91 that is surrounded by an upturned flange
92. Spot welded to the end member around
its central opening 91 is a downwardly ex-
tending cup-shaped retaining member 93 that

5§ extends axially into the chamber 42¢ and is
provided with an inwardlg turned flange 94
for retaining one end of a bypass valve spring

The upper end of the spring 95 is fixed
into a dome-shaped valve member 96 which

60 is normally urged into sealing engagement
with the flange 92. When the pressure in the
space 97 above the secondary clement 29
exceeds a predetermined amount, the oil
within the unit 104 will bypass both elements

65 and pass through the openings 91 and 45a.

leaving the unit 10a through the outlet 75,

The end member 90 has a short cylindrical
vertical wall portion 98 to which is connected
a cylindrical magnesium shell member 99
which extends downwardly to a point near
the lower end of the primary filter clement
28¢ and is sitwated approximately midway
between the housing 19« and the outer sur-
face of the elements 284 and 29z. The
general function of this shell member 99 is
to provide a substantially circular flow pat-
tern for the incoming oil that centrifugall
separates any air from the oil and allows it
to escape before the oil flows through the
element 284 or 29a. It also serves to reduce
any turbulence due to the oil flow directly
adjacent the elements. At its lower end near
the bottom of the element 28z the shell
member 99 has an outwardly flared portion
100 extending toward the housing wall, This
creates a restricted annular fassage 101
which speeds up the flow of oil around the
lower edge of the shell member 99 and also
helps to separate the oil from any large solid
particles which can thus flow through the
openings 88 into the sump trap 89,

At the lower end of its vertical wall por-
tion 98 the end member 90 has a series of
radially outwardly extending rectangular
shaped projections 102 along its geriphery
(see Fig. 4). These projections 102 are ad-
apted to fit into slightly larger openings 103
between projections 105 that are circum-
ferentiallv spaced apart along a flange of a
member 104 fixed to the inner wall of the
lower housing portion 70, thereby providing
a bayonet locking system. The assembled
filter elements 28a and 29¢ with their valve
::;n:fmnents assembled as described, can be

ily inserted by extending them axially
into the lower housing member 70 and a
small twist to the end member will lock them
axially in place, The spring 86 serves to press
the engaged projections 102 and 105 together
to hold the assembled elements 284 and 294
firmly in position within the housing. When
the elements are locked in place the openings
103 between the engaged bayonet projections
allow oil or air to pass upwardly into the
space 97,

At the upper end of the upper housing
member 71 is a fitting 106 with a controlled
restricted orifice providing, a vent for re-
leasing air from the filter, and at the lower
end of the device 10z is a liquid drain fitting
107. The vent 106 is particularly important
when the filter unit 10g is used for filtering
heavily aerated oil such as may occur with
some types of engine or in some circum-
stances. Before such oil can be effectivel,
filtered, it is desirable that air be removed.
As a means of trapping and removing the
air from the filter unit 102 an internal plate
110 is provided inside the housing 71 near
its upper end. This plate 110 is preferably
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spot welded to the housing wall around its
periphery as shown at 111, and near its edg
are a large number of small (e.g. 1/32 inch
diameter) spaced apart orifices 112, Under
8 normal operating pressure the orifices 112
allow air to flow through the plate 110, but
they restrict the oil from doing so because
of their small size and the relative difference
in viscosity between oil and air. The air
10 collects in a chamber 113 above the plate
110 until it is finally forced out of the re-
stricted vent 106 and the amount of oil pass-
ing through the vent is limited even when
pressure within the filter unit 10q gets ab-
15 normally high,

In its principal aspects, the filter device
10z functions in substantially the same man-
ner as the filter unit 10. Qil to be filtered
by the unit 10« enters the unit tangentially

20 by an inlet 74 tangentially and flows into an
annular space 108 surrounding the mag-
nesium shell 99. As it swirls around within
the housing 19« the centrifugal force created
removes air bubbles as well as the larger

25 solid particles which were suspended there-
in. The separated air passes through the
orifices 112 of the plate 110 and is vented
through the orifice fitting 106 at the upper
end of the housing. Any solid particles in

30 the incoming oil are collected in the bottom
sump 89, The oil flowing under the lower
edge of the shell 99 then enters the filter
element 28z. When this primary element
28a of relatively fine filter media has become

35 clogged, the pressure in the chamber 424 will
reach a predetermined level and force the
valve member 504 to open, thereby allowing
flow through the element of coarser filter
medium. If and when the latter also be

. 40 comes clogged, the pressure of the oil within
the housing 194 and in the areas 97 and 108
around the elements will reach a level that
initiates total bypassing and oil is then able
to pass upward from the area 108 through

45 the openings 103 into the space 97 (see Fig.
4), and when the pressure therein is great
enough to overcome the force of the spring
95 the bypass valve 38a will operate to allow
oil to flow through the chambers 42¢ and

50 444 and out the outlet 75.

Either of the filtering units 10 or 10g, as
described above, will provide a good filtering
action for a long period because during nor-
mal operation all of the oil passes througu

55 only the element having a fine filtering
medium. The flow through the secondary
or coarse medium element commences only
after the first element has become clogged
or if the oil is too cold and viscous to pass

60 through it, If any occasion arises where
both elements are clogged and the oil pres-
sure drop through the flter elements in-
creases to some predetermined level, e.g. 8
or 9 psi, within the filter housing 19, the

65 bypass valve 38 or 38« will then open and

allow the incoming oil to recirculate directly
into the oil outlet conduit.

A particular advantage in the operation of
the filter lies in the fact that oil flows through
the secondary filtering element having the 70
coarser medium only when a precise pre-
determined pressure drop occurs through the
first element having the finer medium, There-
fore, by observing an oil pressure gauge indi-
cating the appropriate pressure reading with-
in the filter, an engine operator can deter-
mine exactly when the first fine media ele-
ment is clogged and is no longer filtering,
and when the second filtor elemunt com-
mences to operate. When this happens there
is ample time to change the entire filter de-
vice before complete bypassing occurs.

To those skilled in the art to which this
invention relates, many changes in construc-
tion and wide]fy differing embodiments and 85
applications of the invention will suggest
themselves within the invention, The dis-
closures and the description herein are purely
illystrative and are not intended to be in
an{vvsense limiting,

HAT WE CLAIM IS:—

1. A filtering unit comprising a first filter
element of relatively fine filter material and
a second filter element of relativzly coarse
filter material, and valve means so arranged 95
as normally to control the fluid to be filtered
to pass through the first element, and to pass
fluid through the second element when the
pressure-drop through the first element ex-
ceeds a pre&termined value,

2. A filtering unit for a lubrication system
comprising a housing having an inlet open-
ing and an outlet opening for the material
being filtered, a pair of filtering elements
fixed within said housing, the first of said
ﬁlteringnelements being composed of a rela-
tively fine filter medium and the second ele-
ment being composed of a relatively coarse
filter medium, and valve means normally
preventing the flow of material being filtered
through said second filtering element, said
valve means being adapted to open in re-
sponse to an increased resistance to flow
through the said first filtering element.

3. A filtering unit as described in claim i
or 2 wherein said filtering elements are an-
nular in shape and arranged in axial align-
ment within said housing, :

4, A filtering unit as described in claim 2
wherein the second filtering element is located
at the end of the filtering unit farthest from
the inlet opening.

5. A filtering unit as described in claim 4
including a bypass valve between said inlet
and outlet openings, said bypass valve bein
adapted to open at a pressure within sai
housing greater than the pressure required
to open said valve means. .

6. A filtering unit as described in claim 1
or 2 wherein said filtering elements are 130
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axially aligned in a paralle] arrangement and
are separated by an annular divxgd‘}ng mem-
ber, said valve means being located in said
dividing member. .

5 7. A filtering unit as described in claim 6
wherein said valve in said dividing member
includes a closure member covering a central
opening in said dividing member when said
valve is closed, and spring means normally

10 urging said closure member against said
dividing member to prevent the flow of
material being filtered through the filtering
element having the relatively coarse filter
material, said closure member being adapted

15 to move away from said dividing member to
allow flow through said coarse filter material
only when the pressure drop through the
filtering element composed of a relatively
fine filter material reaches a predetermined

20 value,

8. A filtering unit as described in claim 1
or 2 wherein said filtering elements are en-
closed within a filter cartridge mounted
within said housing, said cartridge compris-

25 ing a cylindrical shaped perforated outer
wall member and an inner perforated wall
member.

9. A filtering unit of claim 8 including an
impervious end cap at one end of said car-

30 tridge and an annular end wall at the other
end thereof adjacent the inlet to said hous-

ing.

10. A filtering unit of claim 9 including an

annular dividing plate between said filtering
35 elements in said cartridge, said valve means

being normally closed and centrally located

on said plate and adapted to open to provide

flow through said relatively coarse filtering

material when the fluid pressure within said
40 housing reaches a predetermined value,

18. The unit of claim 9 wherein said inner
perforated wall member includes a first
cylindrical portion in contact with the rela-
tively fine filter material and extending on

45 one side of szid divider plate form.in%la first
central chamber within said fine fltering
medium communicating with the outlet of the
unit, and a second cylindrical portion in con-
tact with the relatively coarse filter material

50 and extending on the other side of said
divider plate forming a second central

chamber with said coarse filtering medium,
said valve means being adapted to open when
the pressure in said second chamber reaches

55 a predetermined value, .

12. A filtering unit as described in claim
3 wherein said first filtering element has a
central cavity in communication with said
outlet opening, said second filtering element

60 being located axiallzaadjacen-t said first filter-
ing element, and bhaving a cavity aligned
with the central cavity of said first filter-

.enclosed in a knitted f

ing element, said first filtering element being
composed of a relatively fine filter medium

d i b'c cover ggged sa(ig 65
second filtering element being com

a relatively coarse filtering medium enclosed

in a knitted fabric cover.

13. A filtering unit as described in claim
12 including an impervious annular plate 70
separating said first and second filter ele-
ments, said valve meang centrally located in
said plate being normally closed to &x;event
the flow of material being filtered through
the second filtering means and operable to 75
open in respouse to an increased resistance
to flow through the first filtering means,
thereby allowing the material being filtered
to pass through the second filtering means
and out of said unit through said outlet.

14. A filtering unit of claim 12 including
a cup-shaped end member covering the end
of the said second filtering element and by-
pass valve means in said end member for
allowing oil within said housing to pass
axially through the centres of both filter ele-
ments to the unit outlet when they have both
become clogged,

15, A filtering unit of claim 14 including
a cylindrical shell member fixed at one end,
to said end member and extending axially
away from said end member in said housing
and having the other end located near the
end of said first filtering element remote from
said second filtering element,

16. A filtering unit of claim 15 wherein
said other end of said shell has an outwardly
curved edge flange forming a restricted an-
nular passage with said housing, and means
forming a_trap for solid particles located
directly below said annular passage.

17. A filtering unit of claim 15 including
an air vent fitting at the end of said housing
adjacent to said second filtering element, and
an internal plate extending across the upper
end of said housing just below said air vent,
said internal plate having a series of small
spaced apart orifices to permit the flow of air
toward said vent,

18. Filtering means constructed and ad-
apted to operate substantially as described
with reference to Figs, 1 and 2 of the accom-
panying drawings,

19. Filtering means constructed and ad-
apted to operate substantially as described
with reference to Figs. 3 and 4 of the accom-
panying drawings.

CLEVELAND AND JOHNSON,
ents for the Applicants,
artered Patent Agents,

302/306, Bank Chambers,
329, High Holborn,
London, W.C.1.
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIRECCION DE NUEVAS CREACIONES

2020
Bogota, D.C.,
Abogado )
ALVARO CORREA ORDONEZ
ASUNTO Radicacién 07-10404
Tramite 011
Evento 378
Actuacion 519
Oficio 0250 XA
Folios 010

Patente de Invencion QJ Patente de Modelo de Utilidad []

Via Nacional ]
Via PCT (fase nacional) z!mj Cap.| m!J Cap. Il [ ]
No. Sol. Internacional PCT/IB2005/002984

Fecha de Presentacion Internac. 2005-07-26

Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de
la Decision 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos estudiados

Descripcion: Folios: 39 a 60 como se radico inicialmente
Reivindicaciones: Folios: 61 a 68 como se radico inicialmente

Folios: __ 69 a__72 _pliego corregido (Art. 19 PCT)

Dibujos: Folios: 91 a 95 memorial del 2007-04-18
Prioridad: Folio: 1

(2004-08-05, US, No. 10/912021)

2. Objeto de la invencion

La presente solicitud se titula “DISPOSITIVO DE FILTRO PARA FLUIDOS Y
METODO PARA FILTRAR FLUIDOS”, Folio No. 1.

El problema planteado en la presente solicitud es que los filtros conocidos solo
tienen una capacidad de recolecciéon de agua insignificante, por lo que se copan
rapidamente. Lo anterior hace que la vida de servicio de un filtro de este tipo sea de
aproximadamente 500 horas, lo cual a su vez hace que la vida de servicio del medio

A
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1
a ser filtrado. Especialmente la vida de servicio del aceite se reduce dado que edte
debe cambiarse al cambiar el filtro.

Para solucionar el anterior problema, la solicitud presenta un dispositivo de filtro
conformado por dos partes dispuestas en forma de cascada y, un conducto
embebido en el filtro provisto de una valvula de regulacion de presién controlada.
El objeto de la solicitud definido anteriormente se clasificéd en la IPC B01D 35/147.
3. De la solicitud de Patente

3.1.  Descripcién (articulo 28 D 486)

Debe presentarse una nueva traduccion de la solicitud ya que la descripcién radicada
inicialmente presenta una traduccién no técnica que impide comprender el objeto

gue se pretende reclamar.

3.2. Reivindicaciones (articulo 30 D 486)

Las reivindicaciones 1 a 19 deben definir de forma mas especifica como es la
estructura fisica del dispositivo de filtro que se esta reclamando. En especial se debe
especificar la forma como se dispone el conducto (16) y las valvulas de paso (9) y

(5).

De otro lado, las reivindicaciones al igual que la descripciébn presentan una
traduccion deficiente que afecta la claridad del pliego. Se recomienda hacer un
replanteamiento de las reivindicaciones especificando de forma clara la estructura
fisica del dispositivo de filtrado, en especial la disposicién de los componentes asi
como las relaciones técnicas que se presentan entre los mismos (acoples, uniones,
orden, etc.).

Las reivindicaciones 20 a 29 no definen las caracteristicas técnicas propias de un
método patentable ya que la materia especificada en tales reivindicaciones esta
enfocada especificamente en la forma de operaciéon del dispositivo de filtrado. El
privilegio de patente puede ser otorgado a un dispositivo tal como un filtro, mas no
puede otorgarse la forma de uso (operacion) del mismo.

En conclusion, las reivindicaciones no cumplen con los requisitos que exige el
articulo 30 de la Decisién 486.

4. Determinacion del Estado de la Técnica

Considerando que la solicitud reclama prioridad a la fecha del 05 de agosto de 2004,
se buscaron documentos del estado de la técnica relacionados, con fecha de
publicacién anterior a esta. Se realizo la busqueda de documentos relevantes dentro
del estado de la técnica, entendiendo como estado de la técnica la definicién provista
en el Art. 16 D 486, y las excepciones fijadas en el Art. 17 de la misma.

Aun cuando la solicitud presenta problemas de claridad, se realizo una busqueda
parcial que se complementara cuando se realicen los ajustes a la solicitud.

Se encontré como anterioridades los documentos relacionados a continuaciéon que
afectan la patentabilidad del objeto de la presente solicitud
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N° | Documento* Titulo Fec_ha de
publicacién
IMPROVEMENTS RELATING TO
D1| GB1023178 FILTERS 1966-03-23

*los documentos se anexa al requerimiento

4.1. Informacién derivada de los antecedentes.

La anterioridad D1 se refiere a una unidad de filtrado para purificar fluidos,
particularmente se refiere a un elemento de filtrado dual para remover lodos, granos
y demas materiales deteriorantes provenientes del aceite lubricante empleado en el
sistema de circulaciébn de aceite de un motor de combustién interna u otros
mecanismos que tengan requerimientos similares.

5. Analisis de patentabilidad (articulo 14 D486)

En cumplimiento del Art. 14 D486 se procedié a evaluar los requisitos de novedad,
nivel inventivo y aplicabilidad industrial, con el fin de establecer la patentabilidad de
la invencion reivindicada de la solicitud en estudio.

5.1. Novedad (articulo 16 D486)

El estudio de novedad se realizo por comparacion entre los elementos reclamados y
los documentos del estado de la técnica del punto 4.

Las reivindicaciones 1 a 3 reclaman un dispositivo de filtro que incluye una caja de
filtro, al menos una entrada de filtro, una salida de filtro y un filtro intermedio,
caracterizado porque:

- Tiene al menos dos partes y un conducto embebido en dicho filtro.

- Una valvula de regulacion de presiéon controlada suministrada en el conducto.

- Elfiltro comprende dos o mas elementos de filtro con forma de anillo dispuestos
concéntricamente uno dentro del otro.

- Elfiltro esta dispuesto concéntricamente alrededor de un tubo central.

Comparacién de las caracteristicas técnicas esenciales, con las del Estado de la Técnica:

Caracteristicas esenciales D1
Dos partes v
un conducto embebido en el filtro ¥
Una valvula de regulacion de presion
controlada suministrada en el v
conducto.
Dos o mas elementos de filtro con
forma de anillo dispuestos v
concéntricamente uno dentro del otro.
El filtro esta dispuesto
concéntricamente alrededor de un v
tubo central.

Las caracteristicas esenciales de la tarjeta inteligente de la reivindicacién 1 habian
sido divulgadas previamente en el documento D1, el cual ensefia una unidad de
filtrado 10 (ver Fig. 1) que incluye:

- una caja de filtro 19, puertos de entrada 18, un conducto de salida 12
- Un cartucho 25 que tiene al menos dos partes y un espacio 27 embebido en
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dicho filtro.

- Una vélvula de regulacién de presién 26 ubicada en el espacio 27.

- Elcartucho 25 incluye dos elementos de filtrado anulares 28 y 29 cada uno de los
cuales tiene un medio de filtrado de diferentes porosidades (pag. 3 lineas 5 a 10)

- Los filtros estan dispuestos alrededor de un tubo central 42, 44.

Por su parte, las reivindicaciones 14 a 19 de la solicitud especifican:

- La caja de filtro incluye una tapa que se conecta por una articulacion de reborde
asegurada por tornillos

- El dispositivo se monta por medio de una placa base.

- La placa base comprende una parte del cilindro posicionada centralmente, con
una rosca externa que asegura una rosca interna del tubo y donde esta dispuesta
una valvula de paso.

- La placa base comprende una abertura de entrada

- Eltubo central se ajusta con un nimero de aberturas uniformemente distribuidas
sobre su area periférica.

- Las entradas del filtro se suministran simétricamente al eje del filtro.

Comparacién de las caracteristicas técnicas esenciales, con las del Estado de la Técnica:

Caracteristicas esenciales D1
Una tapa que se conecta por una
articulacion de reborde asegurada por ¥
tornilios

El dispositivo se monta por medio de
una placa hase.

La placa base comprende una parte
del cilindro posicionada centraimente,
con una rosca externa que asegura v
una rosca interna del tubo y donde
esta dispuesta una valvula de paso.
La placa base comprende una
abertura de entrada

El tubo central se ajusta con un
namero de aberturas uniformemente v
distribuidas sobre su area periférica.
Las entradas del filtro se suministran
simétricamente al eje del filtro.

El filtro de la anterioridad D1 comprende estas mismas caracteristicas:

- Una caja de filtro 70 incluye una tapa 71 que se conecta por una articulacién 72
asegurada por una junta de sellado 73 (Fig. 3)

- El dispositivo se monta a un miembro base 16 (Fig. 1)

- Elmiembro base 16 comprende una parte del cilindro posicionada centralmente,
con una rosca externa 52 que asegura una rosca interna del tubo 15 y donde
esta dispuesta una valvula de paso 38 (Fig. 1).

- El miembro base 16 comprende una abertura de entrada 18 (Fig. 1)

- El tubo central 42, 44 se ajusta con un nimero de aberturas 40, 43
uniformemente distribuidas sobre su area periférica (Fig. 1).

- Las entradas 18 del filtro se suministran simétricamente al tubo central 15 del
filtro (Fig. 1).

Como se puede ver, la anterioridad D1 comprende los mismos elementos
especificados en las reivindicaciones mencionadas anteriormente.

En conclusion, al hacer la comparacién elemento por elemento entre lo solicitado y el



estado de la técnica, se encuentra que las caracteristicas esenciales del objetode
esta solicitud son idénticas a lo comprendido en el documento D1, razén por la cual
la solicitud no cumple con lo requisitos de novedad establecidos en el articulo 16 de
la Decision.

6. Conclusion:

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asi:

ot

Reivindicaciones

N Documento N afectadas Requisito que afecta

D1 GB1023178 1a3y14a19 Novedad

Se recomienda, que tenga en cuenta que el replanteamiento de esos apartes NO
podra implicar una ampliacién de la proteccién que corresponderia a la divulgacién
contenida en la solicitud inicial, de acuerdo a lo que establece el articulo 34 de la
Decisién 486.

En cumplimiento del articulo 45 de la Decisién 486 de la Comisién de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias
contados a partir de la fecha de notificaciéon de la presente comunicacion. En caso
de no dar respuesta al presente requerimiento, o si a pesar de la respuesta
subsistieran los impedimentos para la concesién, se denegara la patente.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal e), del
capitulo quinto del titulo primero de la Circular Unica N° 10 de 2001.

JOSE LUIS SALAZAR LOPEZ
Director Nuevas Creaciones (C)

El anterior requerimiento fue notificado por fijacion en lista, de fecha

18 Fry

EXAMINADOR TECNICO

CONCEPTO TECNICO No. 437 Cédigo No. 202082
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