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1
'This invention rela,tes to oil ﬁltratlon systems
.:partloulerly those deehng with englne 0il, and
more speo1ﬁcelly to filters for use in such systems
-One object of the 1nventlon is to prov;tde an
improved filter for use in filtration systems of the
kind described and claimed in my United States
Patent No. 2,423,329, issued July .1, 1947. |
In the oil ﬁltretlon system described .in the
above mentioned Speolﬁcetlon unﬁltered 0il was
pumped through the . filter inlet into the fiter
eontelner and thence around and through the
filter - element m the latter, the ﬁltered 0il. then
.ﬁowed to the bearlngs via -a main outlet pas-
sage which was connected to the hearmgs and

which communicated both with the interior of 1
ilter element and with-a cylinder in which a. |

the
spring-urged control valve of the piston type wes
-slidable. The function of the. control valve was
to-allow unﬁltered 0il to return to the.sump from
the filter oontemer through an eumhary outlet

let pesseee exceeded a predetermlned ﬁgure In
this manner, no unﬁltered 0il could reach - the
_beermgs and, further the emount of oil. pessmg

through the filter element was only the net ¢

amount required by the beermgs .

It has been found in practice thet the control
of the return of unfiltered oil to the sump by
means-of a slidable piston- type control Vulve may
not be entlrely satisfactory, since particles in the
unfiltered oil may penetrate into the eleare,nces
between the piston and its oyhnder and may lodge
between the cut-off edges.

This dlsedventege is overcome by the present -

invention, whereby the flow of unnltered oil back

to the sump or other oontemer is .con: rolled b;r a

seated, dirt cutting valve and. not by a Velve of
the p1ston type.

‘The present nvention, therefore, provides a
filter, which comprises a control velve member
_edepted to allow unfiltered oil to return to the

sump or other contamer from the ﬁlter through
a subs1dla,ry outlet when the pressure of filtered
011 in the main outlet pessege exceeds’ a predeter-

miner ﬁgure the said contro] Valve member com-

arranged to-cooperate with a valve seat. surround-
ing g basage which communicates . permanently
with the oil inlet side of the ﬁlter and which,

when the valve is unseeted communlcetes Wlth

the filter can return to the sump or. other con-
temer and .a plston pert whmh is opera,tlvely

10

20
when the pressure of ﬁltered 0il in the main out— o
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40

45
prising a valve head having .a dirt- cutting edge *

.80
the . -Subsidiary .outlet, -so that unﬁltered 0il from

,eonnec.ted to the valve heed end is exposed on ohe |

side to the ﬁltered o11 pressure end on the other

55 on theline C-—-—C in F“J,gure 3.

2

::ude both to the unfiltered oil pressure, which

exerts a thrust equal and opposite to the thrust

on the Va,lve head, end also to the thrust of a
control sprmg which acts to hold the seld dlrt-

_ﬁeuttlng edge upon its seat except when the pres-

sure of the ﬁlte1 ed 011 exceeds a predetelmlned
.ﬁgure

Thus, the Valve head will be balanced ‘if the

area of the face of the plston pert upon which
the unfiltered oil pressure aots 15 made equel to
the area of the valve head. |

In a preferred oonstruetlon the dirt-cutting

edge of the'valve head is hardened and cooperates
with a herdened valve seat on g hollow elosure
';member Wthh is aranged in a valve head eyhn-
der and Whlch commumoetes per menently with
'the unfi ltered 011 inlet to-the filter. The cylinder
_'oommunmates permenently Wlth the subsidiary
outlet from the filter between the valve seat and
the end uf the cylinder, the piston part of the
‘joontrol valve memb.._.r being shdeble in a separate
cylinder which, on one side of the piston part is
in permanent communication with the unfiltered
oil space of the filter container and, on the op-
_:posuse side of the piston part is {in permanent

}oommumoetmn ‘with - the mem outlet for- ‘iltered
oil from the filter. =~ =

Tn this oonstruotmn the end of the eylinder

in which the p1ston part of the control Ve,lve

member is slidable, opposite to its end which com-

municates- ‘permanently - ‘with the main outlet for
-f~ﬁltered oil from the filter, reeelves 1ts oll from a

fhollow closure member arranged in a recess com-
__-munmetmg with the c¢ylinder, the 1nter1or of the
‘closure ‘member being in permarnent communica.-

tion with the unﬁltered o1l Spaoe of the filter

~3oonte1ner

‘In-order to prevent unfiltered pertloles coming

“into ‘contact with the piston part, means, which
-eonvemently oons1sts of a supplementery strelner
;'GI' ﬁlte:.
'*explemed heremei‘ter exercises no- restriction on

the-full pressure of the unﬁltered 011 eotlng upon |
-the plston | |

element i pmmded whloh as will be

One oenstruotlonal “torm of -the invention,

applied ‘to an oil filter, will now be described, by
~way of

';.Dallylne‘ drewmgs ‘whereon:

example Wlth referenoe to the accom-

Figure 1is a rear elevetlon of the ﬁlter
F1gure 2 IS .:! sectlon on the 11ne A—A 1n

jFlgure 1;

Flgure 3:s a plan. sectIon oI .the ﬁlter ‘head on

"the line B-—-—B in F1gure 1;.and

Flgure 4 i3 a rertlcal seet1on_ of the ﬁlter head I
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Referring to the drawings:

The oil filter comprises a head | having an
inlet 2 for unfiltered oil, an outlet 3 for filtered
0il, a subsidiary outlet 4 for unfiltered oil, a hous-
ing for the control valve and a container 5, which
encloses the annular filter element §. In the
present construction, the container is detachably
attached in known manner to the head by means
of a centre bolt 7 which extends
and the filter element and screws at 1tS bottom
enid into a boss 8 projecting upwards from the
hase of the container. Unfiltered oil entering the
container from the inlet first fills the annular
space in the container around the filter element
8 and then flows inwardly through the latter and
upwardly through an outlet passage 3A surround-
ing the centre bolt to the outlet 3 from the filter
- head.

In this particular construction, the head 1is
formed with a lateral flat face 9 which is designed
to form a joint with a corresponding flat face on
the engine or machine In association with which
the filter is used and to which 1t 18 attached.

Toward the top of the head and between the
flat face 8@ of the head and the outlet passage
3A in the head, the latter is formed with a con-
trol valve housing which comprises a bore {3 of
1aree diameter at its left hand end, a bore {4
of somewhat smaller diameter at its right hand
end and an intermediate bore 15 of still smaller
diameter connecting the two bores, all these
hores being coaxial. The left hand bore |3 (here-
inafter called “the valve head cylinder”) 18
threaded to receive the screwed shank i6 of a
closure plug 17, which is formed with & central
hole {8 and an external annular groove 19 con-
nected to the hole by means of a number of radial
ports 26. The right hand bore 14 (hereinafter
called “the piston cylinder”) is counterbored at
its outer end and threaded to receive the screwed
shank 21 of another closure plug 22 which is
formed with a central hole 23 and has a wide
external annular groove 24 which is wider than
and communicates with, a narrower annular
inner groove 25. The InIer groove is connected
by radial ports 26 to the central hole 23 and the
circumferential shoulder formed at the junction
of the two grooves forms a seat for an annular
strainer 27 consisting of a fine gauze SCreen.

The control valve member comprises a spindle
28 provided at its left hand end with a hardened
valve head 29 which is arranged in the valve head
cylinder 13 and is recessed to provide a sharp
dirt-cutting edge 30 adapted to form an oil-tight
seal with the hardened and ground face I6A of
the shank of the left hand closure plug 7. The
edge 38 surrounding the mouth of the. central
hole 18 in the plug constitutes a valve and the
face 18A forms a valve seat with which the edge
forms liquid tight engagement. The spindle 1S

slidably guided in the intermediate portion {5 of

the control valve member housing, being a sub-
stantially oil-tight fit therein. The opposite end
of the valve member spindle, within the piston
cylinder 4, is reduced In diameter forming a
shoulder and fitted with a piston 31 which is
slidable in the cylinder and is held in place on
the spindle against the shoulder by a C-ring 32
ftted in a groove in the end of the part of the
spindle of reduced diameter. This piston is of
the same diameter as the dirt cutting edge 30 on
the valve head 29 and it is fitted externally with
flexible sealing rings 33 of rubber, synthetic rub-
ber or other material impervious to oil.

A valve spring 234 housed in the central hole 23

§

through the head
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in the right hand closure plug 22 reacts between
the base of the hole and the right hand face of
the piston 3f and thus acts to force the control
valve member to the left, so that the valve head
30 will be thrust into oil-fight encagement with
the hardened and ground face 16A of the left
hand closure plug I1.

The inlet port 2 for unfiltered oil passes through
the flat face on the head | and receives its supply
from an oil circulating pump (not shown). This
port also communicates with the annular space
surrounding the filter element § in the container
via the vertical port 2A.

The outlet port 3 for filtered oil also DPasses
through the flat face on the head | and is con-
nected within the head to the interior of the filter
element via the outlet passage 3A surrounding
the centre bolt 1. This outlet port is also con-
nected by means of a passage in the engine or
machine bed to the bearings to be lubricated.

In the flat face is also formed a subsidiary out-
let port 4 which is connected within the head | to
the valve head cylinder to the right of the valve
seat 16A and which leads to a sump or other
container for a purpose which will be described
hereinafter. -

A sloping passage 35 runs from the bottom face
{ A of the head to that part of the said counter-
bored end of the control valve housing which sur-
rounds the said external groove 24 in the right
hand closure plug 22, and thus provides commu-
nication between the annular inlet space in the
container surrounding the filter element 6, the

central hole 23 in the plug 22 and the right hand

end of the valve member piston 31, to which the
pressure of the oil at the inlet 2 is thereby ap-
plied.

A second sloping passage 36 connects that part
of the valve head cylinder 13 which surrounds
the annular groove (9 in the left hand closure
plug 17 to the inlet port 2 thus providing commu-
nication between the inlet system, the central hole
{8 in the plug 17 and the left hand side of the
valve head 29, to which the pressure of the inlet
oil is thereby applied.

A third sloping passage 37 connects the central
oil outlet passage 3A in the head to the piston
cylinder 14 at that side of the piston 31 opposite
the connection to the passage 35. The end of the
passage 3T which opens info the cylinder is soO
positioned that it is to the left of, and never
closed by, the piston 31.

A spring-loaded balance, or by-pass, valve 338
is also provided in the head | and is adapted,
when forced off its seat, to provide communica-
tion between the annular inlet space in the con-
tainer 5 surrounding the filter element & and the
outlet passage 3A in the head surrounding the
centre bolt 1. In the event of the filter element
becoming clogged, and the pressure difierence
between the inlet side and the outlet side rising
above a predetermined value, the balance valve
38 is forced off its seat and allows unfiltered oil
to pass from the container into the outlet passage
3A and thence out of the head outlet 3 to the
bearings or other place of use of the oil.

A fourth passage (00 the outlet end of which is

counterbored and threaded is provided for a pres-
sure gauge connection which, however, forms 1o
part of the present invention.

As previously mentioned the filter is mounted
on 2 machine or engine with its flat face 9 sealed
against a similar face on the machine or engine.
The inlet 2 is connected to the outlet from the
oil circulating pump and the filtered oil outlet 3
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is commnected by suitable passages orf conduits to

the bearings or other places of use. The outlet 4§

is connected to the engine sump or the supply

container. -

- When the oil mrculatmg pump commences to
operate; 0il is circulated thraugh the inlet 2 and

pressure is built up in the inlet passages on' the
inlet side of the filter -element 6.

through the filter element is limited and, conse-
quently, the pressure of the oil increases and the
conventional pump relief valve (not shown) may
open. - Whether or not this occurs, the pressure
of the unfiltered oil in the inlet .port 2 in the
-head, the sloping passage 36, the central hole 18

in the left hand closure plug 1T and under the

valve' head 29 similarly increases. Simultane-
ously, the pressure of the unfiltered oil in the
sloping passage 3%, the central hole 23 in the
right hand closure plug 22 and the right hand
end of the piston cylinder {4 on the right of the
piston 31 also increases. Since the head of the
pistion 3! is of the same diameter ag the valve
seating edge 30 the thrusts of the unfiltered oil
pressure acting upon the opposite ends of the

control valve member are in equilibrium, the

valve head is consequently held in contact with
its seat only by the control valve spring 34.

When the oil passes through the filter element,
however, the pressure of the filtered o0il in the
interior of the element, in the outlet passage 3A
in the head surrounding the centre bolt 1, in the
third sloping passage 37T and in the piston cylin-
der (4 on the left of the piston 31 also builds up
and, when as a result of back pressure built up
from the bearings it reaches a predetermined
value, it forces the piston 31 with the control
valve members 28 and 29 to the right against the
thrust of the control valve spring 34. The valve
head 29 is thus moved away from its seat and
allows unfiltered oi]l to pass via the valve head
cylinder (3 and the subsidiary outlet port 4 in
the head into the sump or other container,

Conversely, when the pressure of the o0il -in
the main outlet 3 falls below the predetermined
figure, the valve spring 34 thrusts the valve head
29 into contact with its seat and closes the sub-
sidiary discharge outlet 4.

Since unfiltered oil is thus controlled by the
valve head 29 the latter necessarily operates in
unfiltered oil. Since, however, the valve head is
not of the piston type and is formed with a dirt-

cutting edge 30, the likelinood of the movement

of the control valve member being hampered by
suspended particles is negligible.
Further, since the pressure in the valve head

cylinder 13 is equal to fhe pressure (generally

atmospherie) of the oil in the sump or other con-

tainer while the pressure of the oil in the piston

cylinder 14 on the right of the spindle guide 15
is the outlet pressure, there is no possibility of
- particles in the unfiltered oil in the valve head
cylinder becoming wedged in the guide because
any oil leakage through the guide will be filtered
oil under pressure and will take place in the
direction towards the valve head cylinder {3 and
the sump or other container and will effectively
prevent the entry of particles into the guide. Any
leakage from the bore 14 to the valve head cylin-
der 13 will be slight and, therefore, there will be
substantially no flow of oil through the passage

31. When the passage 31T and the bore 14 are

filled with filtered oil merely the change in filtered

oil pressure at the outlet 3 will be transmitied to
the underside of the piston head 31.
Since, as has previously been explained, it is

If the oi] is.
cold and viseous, the amount 0of oil that can pass
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ﬁﬁr' tainer to said head, a tubular filter element
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6
necessary to balanée the thrust of the unfiltered
oil from the inlet side of the filter acting upon

the valve head 29 by an equal thrust upon the

right hand end of the piston 31, it is necessary
to cause o0il ‘at the inlet pressure which is nor-
mally unfiltered to act upon the right hand end
of the piston. Such oil, however, passes through
the fine strainer 27 mounted upon the right hand
closure plug 22 before reaching the piston. Since
there is no passageway past the piston this oil
is static and exerts its static pressure upon the
piston. Consequently, the restricted area, of the
strainer does not restrlct the full and free ap-
pllcatmn of the oil inlet pressure to the p1st0n
,]U.St as though the 0il were unstrained.
-I.claim: o -

1. A filier comprising in combmatmn a, head
having an inlet for unfiltered oil adapted to be
connected to a source of oil under pressure,
main outlet for filtered oil adapted to be con-

nected to a place of use of -the oil, and a sub-

sidiary outlet for unfiltered oil adapced to be
connected to a receptacle, a filter container,
means for detachably connecting said filter con-

mounted in said fil.er container of such size that
all annular space is formed in said filter con-
tainer between the latter and said filter element,
a port in said head connecting said inlet with
said annular space, a passage formed in said
head connecting the interior of said filter ele-
meni with said main outlet, a chamber in said
head in communication with said subsidiary out-

let, a second passage providing communication

S

between said chamber and said inlet, g valve seat
surrounding the outlet end of said passage, a
second chamber in said head, a cylinder in said
head having one end communicating with said
second chamber, a third passage connecting the
opposite end of said cylinder wivh said main out-
let, a fourth passage providing communication
between said second chamber and said annular
space, and a control valve assembly slidably ar-
ranged in said head and adapted to allow un-

- filtered 0il to flow to said receptacle through said

subsidiary outlet when the pressure of filtered
oil in sald main ouclet exceeds a predetermined
value, said assembly comprising a valve head
ha.vmg a dirt cutting edge normally seated
against said valve seat in said first chamber, a
piston part slidable in said cylinder between said
third passage and the end of said cylinder which
communicates with said second charaber, means
operatively connecting said valve head and said
piston par, said piston part being acted upon on
one slde by the pressure of the filtered oil at
the main outlet and on the other side by ihe
pressure of the unfiltered oil in said second cham-
ber which exerts a thrust equal and opposite 10
the thrust on said valve head, and a control
spring acting on said piston part to bias said
valve head toward said valve seaf.

2. A filter as claimed in claim 1 wherein the
outlet from said second passage into said first
chamber is formed by a hollow closure member
mounted in said head in said chamber and has
formed on one face thereof said valve seat.

3. A filter as claimed in claim 1 wherein said
means connecting said valve head and said pis-

ton part comprises a spindle slidable in a bore

between said first chamber and said cylinder.

({

4, A filter as claimed in claim 1 including aux-
iliary filter means interposed between said fourth
passage and said piston part for preventiing par-




2,544,269

rA
ticles in the unfiltered oil from coming mto con-
tact with said piston part.

5. A filter as claimed in claim 1 including a.
hollow closure member mounted in said head in
said second chamber and having a peripheral
eroove formed in its outer surface in communi-
cation with the outlet from said fourth passage,
g port in said closure member providing com-
munication between said groove and said sec-

.ond chamber, and a strainer fitted in said groove 1

to prevent particles in the unfiltered 011 from en-
tering said second chamber.

6. A filter as claimed in claim 1 wherein said
main and subsidiary outlets and said inlet open
out into a lateral flat face formed on said head
and which is adapted to form a joint with g cor-

8

responding flat face on a device upon Which thé
filter is used.
CAMILLE CLARE SPRANKLING LE CLAIR.
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